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ABSTRACT 
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the sjurvey conducted in Phase 1. Results of the Phase 2 fieldwork are 
then organized around a specific preparedness context: grassroots 
preparedness, uneven preparedness , unallied external preparedness , 
and experimental preparedness. Typical patterns of interaction are 
traced and linked with preparedness through a description of each 
awareness context, an examination of the structural conditions that 
enter into the context, and examination of the consequent 
interactions, tactics, problems, and solutions. Appendices describe 
data collection methods and include the collection instruments used. 
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Preface 



The computer age has begun , and many aspects of society are 
changing as a result. For ex am pie, we are at present seeing 
a rapid proliferation of microcomputers at all levels of the 
educational system. Indeed, a recent memorandum of the 
Ontario Ministry of Education contained the following 
statement on the future use of computers in the Ontario 
education system : 

For the next tew years, there will be a 
growing use of computers in classrooms 
and schools. The machines will be used 
by pupils for direct learning and for 
administrative purposes. 

Classrooms will have increasing 
n umbe rs of "stand-alone 11 microcomputers. 
Pupils will use these machines to do a 
variety of activities - analyses and 
reasoning exercises; simulation in 
subjects such as science, business * 
studies, history, geography; word 
processing in English, French, business 
studies, and other subjects; graphics in 
technical studies, art and most other 
subjects; music training; record 
keep i ng ; e t c . 



Pol icy /Program Memorandum 
23, 1982) , p.n 



No . 31 (February 



Howeve r , the re 
affecting education 
many decisions with 
c I as room be f o re all 
i n . 



are many ways in wnich computers may be 
, and educators are now having to make 
respect to the use of c onpu te rs in the 
the evidence related to these effects is 



The purpose of this study is to contribute to an 
understanding of the impact that computers are having on 
education in order to explain, predict, and control this 
impact. The specific example that is examined here is the 
Toronto el ement a ry school system and the process it is using 
to become familiar with microcomputers. The focus is not on 
computer hardware and software or on individual schools, 
classrooms, teachers, pupils, or other persons. Rather, it 
is on what happens when microcomputers are introduced tc a 
school setting within certain contexts of action and on the 
resulting changes, responses, and interactions among pupils, 
teachers, administrators, parents, and other persons. 



The approach reflects a certain sociological 
perspective that is not at all technical in nature. If, 
increasingly, microcomputers are finding their way into the 
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schoo 1 s , then what are the psychological and social effects^ 
both positive and negative, that children might experience 
as a result of having the machines in their classrooms? Do 
computers in the classrooms change teacher-pupil and 
pupil-pupil relationships? Do children personify computers 
and as a result develop a new form of pupil-computer 
relationship and new personality types capable of spending 
long hours with computers? Do computers in the classrooms 
change, for better or worse, children's self-images, 
aspirations, desire to compete with their peers, ability to 
concentrate, motivation to learn, attitudes, or behaviours? 
Do children experience new forms of stress, exhaustion, 
fear, excitement, involvement, or rewards? Are there other 
side effects not yet imagined or intended? Do computers 
extend the ability of child re n to learn, think logically, 
and solve problems, or do they inhibit or disturb the 
natural stages of cognitive development? Do computers 
change the structure of knowledge or the relationships among 
the disciplines? do they change the form of classroom 
learning? Are teachers using computers primarily for drill, 
remedial, and/or review work, or are they using them mainly 
to challenge the bright pupils? Are computers being used to 
teach computer programming or to teach an entire course in 
another subject area such as history? Are teachers using 
them for diagnostic and /or testing purposes? Are special 
education teachers making computers an important part of 
their teaching? Are regular teachers integrating them into 
the entire curriculum? Are the roles of, and relationships 
amony, school staff members different as a result of the 
introduction of computers? In what ways are parents 
involved with microcomputers in the schools? Are 
parent-teacher relationsnips altered? 

To answer these kinds of questions, we did intensive 
fieldwnrk, involving a combination of questionnaires, 
observation, and interviews in the Toronto elementary school 
system during the 1982-83 school year. (A full description 
of the methods used is provided in append ix A.) The work 
was organized into two distinct and very different phases. 
Phase 1 consisted of a survey questionnaire (see appendix B) 
completed by nearly every elementary school principal. This 
provided background information on such matters as the 
numbers and kinds of computers and peripherals in each 
school; numbers and types of teachers involved with 
computers: numbers, types, and ages of the child re n 
involved; methods of accessing computers; length of time the 
schools have been involved; anO subject areas and ways in 
which computers are being used. This background information 
was use<1 to characterize the context within which the 
findings of the study have been formulated and as the basis 
for a plan for the field wo rk of phase 2. Phase 2 consisted 
of observing, talking, listening, interviewing, surveying, 
and collecting an ec dotes in approximately three-quarters of 
t he To ron to el emen ta ry schools as we 11 as in various special 
education settings in Metropolitan Toronto. The schools and 
locations were chosen to give us maximum exposure to 
different aspects of microcomputers in education - at every 
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g rade level, in numerous kinds of special education 
settings, with teachers and administrators having varying 
degrees of involvement and interest, in schools having 
different numbers of computers, in schools having machines 
in different locations, in schools in areas of Toronto with 
different socio-economic backgrounds, and so on. In some 
schools the researchers moved about quite freely, recording 
information in every way possible; in other schools they 
conduct ed their activities accord ing to schedules set up by 
the school principal. In some schools the research 
activities took a couple of hours; in other schools they 
lasted for three or four days. Some parents we re 
interviewed, and some filled out questionnaires. Several 
key administrative personnel and persons highly 
knowledgeable in the field were also contacted. 

In presenting what we have found through the methods 
used in phase 2, we have chosen to write a report that is 
abstract, explanatory, and theoretical in nature rather than 
one that is comparative. Our analysis is based on what we 
term pr epa redn ess cont ext, which is more fully discussed in 
part 2.~ This term refers to the people in the educational 
setting who are prepared, and the ways in which they are 
prepared, for a new technology. It makes a great deal of 
difference who is prepared - emotionally and/or 
intellectually - and to what degree, and by using this 
concept or scheme we have been able to explain and organize 
many diverse, complex, and paradoxical events. The scheme 
allows js to claim that discernible patterns of change, 
response, and interaction occur predictably during the 
process of introducing microcomputers to an educational 
setting and that kn owl edge of these patterns helps persons 
in the system make decisions and contend with events. 

The authors are i ndebt ed to a great many people. They 
wish especially to thank Richard Lee t co-ordinator of the 
Department of Computer Studies and Applications of the 
Toronto Board of Education (TBE) for his continual and 
invaluable support and consultation* 

The survey questionnaire for phase 1 of the study was 
polish ed and finalized with the help of Ronald Auckland, 
principal of Island Public School; Gary Fairfoul, 
vice-principal of Alexander Muir/Gladstone Avenue Junior and 
Senior School; Philip Hornick, principal of Indian Road 
Crescent Junior Public School; and Dr. Rudolph Wagner, 
vice-principal at Earl Grey Senior Public School. 

Sandra Browne of A & S Financial Consultants Limited, 
while not an author, was involved as a consultant in the 
Introduction of LOGO to a GnSde 5-6 classroom taught by 
Bern ice Laski at Maurice Cody School . She documen ted their 
experiences, and many of her ideas have been incorporated 
into this report . 
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We are especially indebted to all the principals, 
vice- principals, teachers^ and other staff members of the 
schools who contributed their time for interviews and 
a 1 1 owed us access to their cl a ss rooms and st a f f rooms . Their 
response to this project was particularly gratifying ~- the 
response rate to the phase 1 survey questionnaire was close 
to 100 per cent, and we were allowed access to 
three-quarters of the schools for phase 2, often on yery 
short notice. We also wish to acknow ledge the co-operation 
of the Special Education Department, in particular^ the 
Metropolitan Toronto School for the Deaf, Sunny View School, 
Bloorview School, the Clarke Institute of Psychiatry, the 
Hospital for Sick Children, V a 1 1 a Day Centre, Youthdale 
Treatment Centre, Delisle House, Toronto General Hospital, 
and Lyndhurst Hospital, as we 11 as the co-operation of the 
Te aching Aids Department. 

Many pupils in the schools talked to us, and several 
parents agreed to be interviewed or to fill out 
questionnaires. We appreciate their contributions as we 11. 

Rosemary DaSilva of the School Commun i ty Relations 
Department of the TBE made arrangements to have 
questionnaires translated and to have interpreters present 
during home interviews. We wish to thank her, as we 11 as 
the translators and interpreters. 

Richard 0 1 S hea of the Library Services Department is to 
be thanked for conducting a search of the literature on the 
topic of microcomputers in elementary education. 

Various persons from the Faculty of Education of the 
University of Toronto, George Brown College of Applied Arts 
and Technology, and the Toronto Teachers' Federation were 
interviewed and contributed valuable and different 
perspectives. We appreciate the willingness with which they 
contributed their time. A couple of outside persons 
considered to be experts in the field of microcomputers also 
provided thoughtful commen ts . 

Finally, we wish to express our gratitude to Deborah 
McFarlen, who typed and helped edit several drafts and the 
final version of the questionnaires and this report. 
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Part One: The Survey 

Questionnaires were distributed to 118 el emen tary schools on 
Se pt ember 2 7, 1982. Nine ty -one schools returned their 
questionnaires within two weeks. After a telephone 
foil ow -up* another 13 schools returned their questionnaires. 
Eleven mo re schools returned questionnaires after a 
subsequent foil ow- up by mail. Thus questionnaires were 
received from 115 schoolsaltogether, for a response rate 
of 9? per cent. 

Resu lts 

The significance criterion for all statistical tests 
mentioned in this section was a chance probability less 
than 0.05. 

Only 3 of the 115 schools reported that they had no 
microcomputers.* All but one school reported the total 
number of microcomputers that they had. Altogether they 
reported 30tf ma chines. This figure does not include 
microcomputers used in the travelling laboratories or in the 
hospitals and institutions program. 

The numbers of schools reporting various numbers of 
microcomputers is shown in table 1. More than half of the 
schools reported only one or two. As is indicated in 
table 2, most schools obtained their first microcomputers 
quite recently, almost three-quarters of them in 1981 or 
1982 . 

Almost all the microcomputers whose make was reported 
were Commodore products. By far the most popular model was 
the 4032. Of 297 machines whose manufacturer was reported* 
2 95 were made by Commodore (the other two were manufactured 
by Apple). The model number was reported for 290 of the 
Commodore machines, and 264 were 40 32s. 

An analysis of variance failed to detect any difference 
from one administrative area to another in the mean number 
of microcomputers at a school. The means ranged from 2.4 in 
Area West to 2.8 in Area Central. 

Nine ty -two schools reported both the number of 
microcomputers that they had and the number of these 
computers that had been bought from board funds other than 
through^ the central budget for computer literacy or the 
furniture and equi pmen t budget. These schools reported 2 58 
microcomputers altogether* of which 68 (26 per cent) had 
been bought from other board funds. One hundred and ten 
schools reported both the number of microcomputers that they 
had and the number of these computers that had been bought 
from funds other than board funds (for exam pie* funds 



*At least one of these schools obtained a microcomputer 
later in the school year. Two schools were alternative 
schools with relatively few pupils. 

10 
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Table 1 

Numbers of Schools Reporting Various 
Numbers of Microcomputers (Fall 1982) 



Number of 
Microcomputers 



Number of 
School s 



0 

1 

2 
3 
4 
5 
6 
7 
9 
14 



3 
34 
29 
21 
13 
6 
1 
4 
1 
2 



Not given 



i 



Total 



115 



Table 2 

Years in Which Schools Obtained 
Their First Microcomputers 



Year 



Number of 
Schools 



1977 
1978 
1979 
1980 
1981 
1982 



1 

2 
4 
22 
71 
11 



Not given 



Total 



TT5~ 
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pro v i ded by home and school associations). These school s 
reported 307 microcomputers, of which 64 (21 per cent) had 
been bought from funds ot'ier than board funds. 

The most frequently reported type of peripheral 
equipment was the ^assette recorder, reported" at 106 of 103 
schools providing i nf orma tiOn. The only other types of 
peripheral equipment reported by more than 7 schools were 
the printer, reported by 25 school s, and the disk drive, ^ 
reported by 23. Eighteen school s reported using both d isk 
drives and printers. 

Median tests revealed that the use of disk drives and 
printers was related to the year in which a school had 
received its first microcomputer. Of twenty-nine schools 
that had received their ^ rst mi c rocompu te rs before 1981, 
thirteen ( 4S per cent) reported that they we re using disk 
drives while only ten (12 per cent) of eighty-two less 
experienced : chool s reported that they were using them.* 
Similarly, printers were reported in use at twelve (41 per 
cent) of twenty-nine more experienced schools and at 
thirteen (16 per cent) less experienced school s . 

Few schools reported that peripheral equipment had been 
lent to or given them by teachers or pa rents. Four school s 
reported that teachers had lent peripherals, and two that 
parents had. One school reported that a teacher had given 
it peripheral equipment, and five that parents had. 

The numbers of microcomputers kept in various places 
are shown in table 3. The total rt umber of microcomputers in 
this table is greater than 308, because a single 
microcomputer could be reported in more than one catego ry. 
It should also be noted that the catego ry "rotating between 
classes" did not appear on the questionnaire but was 
repcrted in the "other" category by several respondents. 

The replies the schools to questions on whether they 
would be using microcomputers in special education, remedial 
instruction, or enrichment/advancement during the current 
school year are indicated in table 4. Chi-equare tests 
revealed that school s we re more likely A o report that they 
would be using microcomputers for enrichment/advancement 
than they we re to report that they wou 1 d he using them for 
either of the other two purposes. However, 74 per cent or 
mo re of all-schools reported that they would be using 
microcomputers for each of these purposes. 

The percentages of schools having microcomputers that 
reported various descriptions of their pupils' and teachers' 
use of mi c rocompu te rs are given in table 5. Chi-square 
tests revealed that schools were more likely to report that 
some teachers would be using microcomputers occasionally 
than that some pupils would be. Schools were also more 



:RLC 



*The n umbe r of schools does not add to 115, because 4 
schools failed to answer both questions. 
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Table 3 

Number of Computers Kept in Various Places 



Number of 

Place Microcomputers* Per Cent of Total 



In one c 1 as s room 101 33 

In a central place» from 
which they are taken 
to classrooms when 

needed 60 19 

In the computer room 

or lab 41 13 

Rot at i ny between classes 35 11 

In the library 28 9 

In the resource centre 27 9 

I n t he office 2 I 

Other 27 9 



^Microcomputers could be reported in more than one 
category . 
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Table 4 

Schools 1 Replies To Questions About the Use of 
Microcomputers in Special Education^ Remedial 
Instruction^ and Enri chmen t /Advancement ( N * lib) 



\ Don't No 

Question \ Yes No Know An swer 



Do you expect microcomputers 
to be used i n special 
education at your school 

this year (1982-83)? 85 16 11 3 

Do you expect microcomputers 
to be used in remed i a 1 
instruction at your school 

this year (1982-83)? 96 7 9 3 

Do you expect microcomputers 
to be used for enrichment/ 
advancement at your school 

this year (1982-83)? 108 1 2 4 



Table 5 

Numbe rs of Schools Report ing Various Descriptions of the 
Expected Use of Microcomputers by Students and Teachers 



Description Students Teachers 



Some 


wil 1 


use 


occas i ona 1 1 y 


15 


34* 


Some 


will 


use 


regu 1 arl y 


64 


74 


Most 


win 


use 


occas i ona 1 1 y 


52 


30* 


Most 


wi 1 1 


use 


regul ar 1 y 


19 


5* 



*Significant difference (p <0 .05 ) between reports 
for students and teachers. 
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likely to report that most pupils would be using 
microcomputers occasionally or regularly than they were to 
report that most teachers would be. 

Forty-eiyht of 111 schools that compa red their use of 
microcomputers in 1981-82 to the use they expected to make 
of them in 1982-83 reported that their use of microcomputers 
would be much greater in 1982-83. A further 56 reported 
that their use would be somewha t greater; none reported that 
it would be less. A median test showed that schools that 
had obtained their first microcomputers before 1981 were no 
less likely than schools that had obtained theirs mo re 
recently to report that their use of microcomputers would be 
much greater in 1982-83. Median tests also failed to detect 
any differences between these two groups of schools in the 
likelihood of their reporting that during 1982-83 they would 
have a computer club, a computer corner in the library, or 
informal meetings about computers. Forty-two schools 
reported that they would have a computer club this year, 84 
that there would be informal meetings, and 44 that there 
would be a computer corner in the libra ry. 

The number of teachers, principals, and vice-principals 
report ed as usiny microcomputers at each school varied from 
1 to 19, with a mean of 4.7 and a median of 4. According to 
the 1 9ti2 -83 TBE year bo ok, the number of teachers, principals 
and vice-principals at the schools responding to the survey 
ranged from 1 to 51, with a mean of 20.7 and a median of 21. 
The numbers and percentages of schools reporting that at 
least one teacher using mi c rocompu ters was teaching each ot 
the grades from Kindergarten to Grade 8 are shown in 
table 6. The replies from junior and senior schools 
revealed that in these schools the number of teachers 
reported for each grade was positively correlated with 
grade. 

Open-ended questions asked for descriptions of the uses 
to which computers were put and for definitions of computer 
literacy and compu te r awareness. Categories for coding we re 
derived from an examination, of the questions, and three 
judges coded the questions independently. The answers could 
be coded in more than one category. The reliability of the 
mean of their estimates of the frequency of each coding 
cat ego ry was assessed with the Spearman-Brown prediction 
formula (Winer 1962). The reliability coefficients for the 
eight categories of computer use ranged from 0.72 to 0.96. 
The coefficients for the four categories of computer 
awareness ranged from 0.86 to 0.95. The coefficients for 
the same four categories when used to code the definitions 
of computer literacy ranged from 0.73 to 0.88. 

The categories of compu te r use (see table 7) are 
self-explanatory, as are two of the categories of computer 
literacy and computer awareness (see tables 8 and 9). 
However, the "theoretical understanding" and "working 
know ledge" categories require further clarification. 

The "theoretical understanding" category includes 
answers in which computer literacy or computer awareness was 
defined as follows: 'know ledge of computers, understanding 
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Table 6 

lumbers ar^ Percentages of Schools at Which at Least One 
Teacher Using Microcomputers Was Teaching Each Grade from 
Ourior Kindergarten to Grade 8 



Number of Schools 
Grade Number of at Which Grade Per Cent of 

Schools Is Offered* Schools 



K i nderlart en 



nd Sr.) 


13 


89 


15 


1 


25 


89 


28 


2 


29 


89 


33 


3 


34 


89 


38 


4 


45 


89 


51 


5 


54 


89 


61 


6 


58 


89 


e 3 


7 


21 


34 


62 


8 


28 


34 


82 



*T he numbe r of schools at which a program from Kindergarten 
to Grade 6 is offered does not include six schools that did 
not state the grades taught by the teachers listed, and the 
number of schools at which Grades 7 and 8 are offered does 
not include two schools that did not state the grades taught. 
Alternative schools were also excluded. 
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Table 7 

Percentages of Schools Reporting Various Uses of 
Mi c rocompu ters 



Per Cent* 



Use (N = 103) 

Computerprogramming 37 

Remed i a t i on 31 

Drill 26 

Gaines 25 

General enric hmen t 24 

Computerliteracy 14 

Su b j ec t t eac h i ng 11 
Fine psychomotor co-ordination 8 



*0ne hundred times the mean estimate of three raters 
divided by the number of schools rated* 
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Table 8 



Percentages of Schools Reporting Various 
Definitions of Computer Literacy 



Per Cent 



Definition (N = 95) 

Working kn owl edge 66 

Pr ogramm i ng 41 

Theoretical understanding 39 

Awareness of effects 
on society 14 



Table 9 

Percentages of Schools Reporting Various 
Definitions of Computer Awareness 



Per Cent 



Def i ni t i on { N = 89 ) 

Theoretical understand! ng 48 

Awareness of effects 
on society 42 

Working k nowl edge 2 7 

Programmi ng 3 



15 



-14- 



of computers, theory of computers, familiarity with uses, 
advanced kn ow 1 edy e" . The "working knowledge " category 
includes answers in wnich computer literacy or awareness was 
defined in thr following ways: " i M ty to use, hands-on 
experience, working knowledge, general understanding of 
work i ny and scope, competence with the computer, ability to 
use beyond screen instructions, knowing how to load and run 
software'*. This cateoory does not include any definition 
i n v o I v i n y prograinminy. 

x he percentayes of schools reporting different uses of 
microcomputers are given in table 7 . The percentages were 
calculated by dividing the mean frequency of each category 
Dy the .number of schools answering the question. The 
percentayes of schools reporting various definitions of 
computer literacy are given in table 8, while the 
percentayes for definitions of computer awareness are 
reported in table 9. The percentages in these tables were 
calculated in the same way as were the percentages in 
t d b I e 7 t 

Trie last question asked for other comments about 
computer use* Of fifty-nine answers, only three mentioned 
any shortcomings of the microcomputer, and two of those 
answers referred to hardware problems specific to the 
school. Seventeen of the fifty-nine schools answered this 
question by statiny a need for mo re equ i pmen t . Host of the 
remaininy answers were clarifications of answers to other 
questions* 

Ui scussion 

The results of the survey suggest that the introduction of 
the microcomputer into Toronto schools has been recent and 
sudden. Of 112 schools with microcomputers, 104 reported 
that they had obtained their first in 1980, 1981, or 1982. 
Three-fifths of all schools with microcomputers had obtained 
their first one in a sinyle year - 1981 - and a further 20 
per cent reported receiving theirs in 19 80. All but three 
of the lib schools surveyed reported at least one 
m i c rocompu te r . 

Other signs of the recent introduction of the 
microcomputer are the small numbers of computers at most 
schools, and the scarcity of disk drives and printers. Over 
half of the schools had only one or two microcomputers, and 
over 8b per cent had fo b ur or fewer. Barely more than a 
quarter of the schools Jiad either a disk drive or a printer. 
The schools that had obtained their first microcomputers 
before 1931 we re more than twice as likely as less 
experienced schools to have a disk drive and more than three 
times as likely to have a printer. 

The descriptions by the schools of the uses to which 
microcomputers were put also suggest that the introduction 
of microcomputers is recent enough that they have not yet 
been integrated into the curriculum, Of eight types of use 
reported by schools, subject teaching ranked seventh in 
frequency. It was reported by only 11 per cent of the 103 
schools who described their use of microcomputers. The most 
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frequently reported use of microcomputers was in the 
teaching of computer programming. The microcomputer seems 
to be treated either as an end in itself or as an aid for 
teachers, who may use it to Provide remediation or drill but 
who themselves undertake the ^d1n work of teaching. The 
report s of the places in whicn microcomputers we re kept 
suggest that most of them are under the control of 
individual classroom teachers. 

About a fifth of the microcomputers were reported as 
having been bought from funds other than board funds; this 
suygests that many schools are c t rong 1 y inte rested in 
promoting the use of microcomputers. This possibility is 
con f i rmed by the finding that almost half of the schools 
reported that their use of microcomputers would be much 
greater this year than last year. 

The reports by schools of their expectations regarding 
pupil and teacher use of microcomputers suggest that 
minorities of both pupils and teachers will use 
microcomputers regularly during the 1982-83 school year. 
Only five schools reported that most of their teachers would 
use microcomputers regularly. Nineteen schools reported 
that most pupils would use microcomputers regularly, and 
schools that had had microcomputers for a longer period of 
time were more likely to report this. However, only about a 
third of the more experienced schools reported this. Given 
that schools appear to be interested in promoting the use of 
microcomputers, this finding suggests that schools are 
unable to obtain as much equipment as they could use to 
accomplish their ob j ect i ves. Seventeen schools did report 
that they needed or wanted more equi pment , and more schools 
probably would have if they had been asked directly whether 
they needed more equipment. 

Sixty per cent or more of the schools offering programs 
in Grades 5 to 8 reported that at least one teacher in each 
of those grades was using a microcomputer, while 40 per cent 
or fewer of the schools offering programs in Junior 
Kindergarten to Grade 3 reported that the teachers who were 
using microcomputers were teaching those grades. In junior 
and senior schools the grade and the number of teachers for 
each grade who were reported as using microcomputers were 
directly related. Kindergarten teachers were reported as 
using them relatively rarely. 

Most schools defined computer literacy as " working 
knowledge", which chiefly means a knowledge of how to load 
and run software. About half the schools gave the most 
popular definition of computer awareness, which was 
"theoretical understanding". The two most popular 
definitions of computer lite racy we re the least popular 
definitions of computer awareness. It seems that computer 
literacy tends to be seen as the ability to run a 
microcomputer in some fashion, while computer awareness 
tends to be seen as a theoretical understanding of computer 
operations and of the effects of computers on society. 
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PartTWo: The Fieldwork 

I n t ro duct i on 

Microcomputers are a new phenomenon in society and have 
arrived on the educational scene unexpectedly and suddenly. 
In some respects those involved in their use are prepared 
tor them, but in other ways they are not. In this report an 
attempt mar^e to show that the consequences of Introducing 
microcomputers into a school system depend on who is 
prepared and in what ways. The problem of "preparedness" is 
crucial to the impact that microcomputers a re having on 
education. 

The project has focused on the question of what kinds 
of thinys happen in an el ement ary school system on the 
sudden introduction of microcomputers. More specifically, 
what kinds of interactions among administrators, teachers, 
pupils, and parents take place? What kinds of tactics are 
used by all involved to deal with the machines? What' kinds 
of problems arise? What kinds of solutions evolve? Under 
what kinds of conditions do these kinds of interactions, 
tactics, problems, and solutions occui , and how do they 
affect all those involved in the situations surrounding the 
introduction of microcomputers? In finding answers to these 
questions, we discovered that most variations could be 
accounted for by the way in which each party involved was 
prepared for the introduction of microcomputers. 
" Preparedness" thus became a powerful explanatory variable. 

The account should ring true and sound very familiar to 
insiders, but it is hoped that it also provides a new 
perspective and reveals something that is not already known. 
And, since insiders, especially those in stressful, unusual 
circumstances, do not al ways agree with each other on all 
matters, the authors have attempted to represent this 
disagreement in an honest fashion. 

When an innovation is introduced into an organization 
(e.g., an educational oryanization) after weeks, months, or 
years of planning, inform i ng , educating, researching, 
policy-making, and organizing, and when all those who are 
part of the oryanization want the innovation and fully 
understand its uses and advantages, then there is no 
question that there exists a highly deve loped state of 
preparedness. On the other hand, when some person or group 
in the organization is more knowledgeable about and/or 
desirous of the innovation than are other- persons or groups, 
then there exists a different, a less we 1 1 -d evel oped state 
of preparedness. We call the way In which interacting 
persons or groups are prepared in relation to each other a 
preparedness context . It is within such a context that 
people or groups interact; these contexts are complex, can 
change over time, and interweave with each other. 

If it is assumed that a number of persons or groups are 
party to the interaction, then the logical combinations of 
who is prepared in what way yield a great many types of 
preparedness context. For this part of the report, four 
preparedness contexts have been selected for elaboration. 
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These four contexts seem to be immensely important for what 
goes on when microcomputers are introduced into an 
educational organization. 

Each section that foil ows in this part is organized 
around a specific preparedness context and the 
characteristic modes of interaction that appear within the 
context. For instance* there is the situation in which 
persons or groups with minimal authority or power in the 
organization are more highly prepared than those having 
greater authority or power. There is the situation in which 
persons or groups of the same type or at the same level in 
the organization are prepared differently and to different 
degrees, and in which they must deal with 
more or less authority than their own, as 
kinds and degrees of preparedness. There 
in which persons or groups outside of and 
organization are prepared in certain ways 
influence the organization. And there is 
in which persons or yroups are attempting 
by experimenting and exploring. These 
preparedness context shall be referred 



others who have 
wel 1 as varying 
is the si tua t i on 
unallied with the 
that strongly 
al so the situation 
to become prepare^ 
f ou r ty^es of 
to as , respect i vely , 



grass-roots preparedness , uneven preparedness , unal 1 i ed 
external preparednes s, and experimenta l preparedness . 

The impact of each type of preparedness context on the 
i nterpl ay among persons and groups is profound, for people 
guide their talk and actions according to who is prepared 
and in what way. This part of the report traces typical 
patterns of interaction and links them with preparedness 
contexts according to the following paradigm: (1) a 
description of each awareness context, (2) an exam i na t i on of 
the social structural conditions that enter in to the 
context, and (3) an examination of the consequent 
interactions, tactics, problems, and solutions. Each of the 
following sections is organized according to the above 
design. 

Grass-Roots Preparedness for Microcomputers 

When an organization experiences an innovation, frequently 
persons or groups with limited authority or powe r in the 
organization are better prepared than those having greater 
authority or powe r. This situation can be described as 
"grass-roots preparedness". This preparedness can be in the 
form of intellectual preparedness, emotional preparedness, 
or a combination of both. 

Persons or groups may be said to be intellectually 
prepared when they display a high level of understanding 
about the innovation, know how to implement the innovation, 
have carefully planned for the introduction of the 
innovation, realize the advantages and disadvantages of the 
innovation, and/or can communicate their preparedness to 
others. They may be said to be emotionally prepared when 
they display a strong desire to accept the innovation and do 
things with the intention of moving forward with it. 
Emotionally prepared people are very interested in the 
innovation and see it as important. 
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I n the Ontario educational organization, pupils, 
teachers, and parents have limited authority or powe r when 
com pared with principals, board administrators, board 
trustees, and ministry officials. When one or more of these 
groups displays a higher level of emotional and/or 
intellectual preparedness for an innovation (in this case, 
microcomputers) than those having greater authority or 
power, then a state of yrass-roots preparedness exists. 
Some of the consequences of this context can oe said to be 
positive, while others are not $o positive. 

Contri bu ting Structural C one H i o n s 

There are at least twelve structural conditions that 
contribute to the existence and maintenance of a grass- 
roots preparedness context. They are (1) emotionally 
prepared pupils, (2) intellectually prepared pupils* 
(3) emotionally prepared staff members, (4) intellectually 
prepared staff members, (t>) emotionally prepared parents* 
(6) intellectually prepared parents, (7) unprepared 
principals, ( 8 ) insufficient staff training, (9) limited 
policy development* (10) limited funding, (11) limited 
information and support* and (12) limited soft wa re. 

Emotionally prepared pupils. A large number of elementary 
pupils 1 ove computers. They are eager and interested* and 
they want to get on with computers. This theme was repeated 
in countless conversations with pupils, parents, and school 
staff members : 

It's amazing how they take to computers. 

They are very impatient to use the 
micros. 

The students "demand it". It is really 
a tremendous incentive to children. 

At least one time during the year, we 
should have computers for everybody so 
that we can all le^rn about the use of 
them . 

Now* when kids have any spare time* they 
want the micro or nothing, 

The teacher and 1 arrived in the 
classroom at 8:50 a,m, A Grade 4 
student was working on her 
multiplication tables at the computer. 
Sne had been there si nee 8:00 a.m. It 
was only when the teacher told her that 
it was time to go* that she left. She 
had no problems working while we stood 
and talked about the program. 
( Researc her ) 

Students are fascinated and thrilled 
with computers . 
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Youny children clap their hands when 
successful with the micro. (Researcher) 

Kids are comfortable and casual with 
micros, (Researcher) 

If you don't have a micro, other k^ds 
wi)l lauyh at you. (Pupil) 

Child re n are very keen to talk about 
micros and have a lot to say. They are 
proud to show off their skills. 
( Resea rcher ) 

The children find it difficult to ignore 
the presence of the micro in the 
classroom -- especially when it is in 
use . 

Pupils want more computer training, more programs, and 
more time on the computers. They want to buy their own 
computers; in fact, many already have one at home. 

Pupils also see computers as part of their future lives 
and employment. When asked, they will list endless ways in 
which computers will play a part in such areas as science, 
research, cooking, recreation, medicine, space, offices, 
banks, airports, automobiles, manipulation of human thought, 
and so on. In the words of others: 

The kids are technologically 
soph i st i ca ted . 

In terms of their views towards future 
use, the students make " adult M 
state me nts. It's like listening to 
parents. 

Intellectua l ly prepared pupils. Some pupils are quite 
sophisticated in their use of microcomputers and have become 
expert programmers. They are picking up these skills in * 
school clubs, in outside clubs, in special courses such as 
the ones at George Brown College, from highly knowledgeable 
teachers in the system, from enrichment classes, and from 
f ami 1 y sources : 

The students in the club are so advanced 
that it is difficult to know where to go 
nex t . 

Some kids make very advanced and 
difficult p rog rams . 

The kids are better programmers than the 
teachers . 

Some kids work at a higher level than 
using the computer as a tool. Some have 
a lot of "debugging" skills. 
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I go to my Dad's office once a week to 
use the computers. They have three 
types of computers there: the Zenith the 
IBM personal computer and the Apple II. 
I h^.ve only used the Apple II. 

Some play video games in arcades and shopping centres, 
while others acquire their experience at such places as the 
Science Centre and the Royal Ontario Museum. 



Emot i ona 1 



ally p rep a 
-teacni ng 



and non 
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minority, 
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statements about the 



red st a f f 
stair 



membe r s . While those teaching 
members who are emotionally prepared 
involved with microcomputers may still be in the 
their numbers are rapidly increasing.* Some have 
sta9e of a strong emotional commitment and are 
they tend to make very positive 
uses and effects of microcomputers: 



Micros have tremendous potential for 
teaching. They have unlimited 
educational uses. They are invaluable 
in a c 1 a ss room . 

Computers are the thing for the future. 

Giving disabled child re n familiarity 
with something which they will use later 
in life is a more encompassing concept 
than academic achievement. 

Everyone should know about computers. 

If we are in the business of education, 
we need to be serious about computers. 
We can not dismiss them as a make-work 
prog ram . 



Pupils will 
micros. 



not be affected adversely by 



Such emotional preparedness is to be found even among 
school personnel who are completely naive about the whole 
field of computers. One so'cial worker who was afraid to 
touch a microcomputer said she realized that sooner or late 1 
she would have to learn. Despite a lack of understanding 
and knowledge, secretaries, speech therapists, 
psychologists, nurses, counsellors, teachers, and 
administrators alike in this group expressed high levels of 
interest. 



Some school personnel deliberately and firmly state 
that they 

willing to make an effort 
will not replace teachers 



are not afraid, do not feel threatened, and are 



to learn. Others say, Micros 



This emotional preparedness is also more than just 
interest and belief in the potential of microcomputers; it 
arises from the perception of many that skills related to 
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computers are a 
teaching field, 
as : 



way of getting and keeping jobs 
They can be heard to make such 



i n the 

s t a tement s 



The writing is on the wall! Teachers 
are looking out for the future; fear of 
job loss encourages them to take 
courses . 

Teachers should be examined to make sure 
they are staying on top of current 
technological advances. 

I did not get a job in special education 
because -) lacked a computer background. 

Our principal uses micros to create a 
high pro file for the school. 

There is a need at the Faculty of 
Education to make staff more aware of 
micro uses in a variety of disciplines. 
Teachers feel personal ly pressured to 
take courses because of a fear of what 
the future will bring. 

Intellectua l ly prepared staff members. Schools that are 
making extensive use of microcomputers invariably have a 
staff member who can be easily identified as the "expert" 
and the main computer co-ordinator in the school. Sometimes 
this person is a principal or vi ce- pr i nc i pa 1 ; however, the 
person who emerges as the 11 expert", " promote r " , and 
"co-ordinator" is much more likely to be some other staff 
member. This person frequently has a solid background in 
computers , which he/she has obtained at university, college, 
and/or in the business world. This person is often a 
science or math teacher, and in this respect it is 
interesting to note that the computer courses at the Faculty 
of Education at the University of Toronto (FEUT) were first 
limited to math and science people. The tasks and roles of 
this person with regard to m1c rocomput ers in the school can 
be extensive, ranging from those of technician to teacher 
trainer to writer of software (these will become clearer as 
the reader proceeds through the report), and are rarely 
officially recognized; that is, the person performs them in 
addition :o regular teaching duties, perhaps out of the 
goodness of his/her heart or because of a strong belief that 
mi c rocomput e rs are valuable in education. 



Emotionally prepared parents. 
"the thin go f the future" and 
way s : 



Many parents see computers as 
talk about them in positive 
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From my experience in the business 
world, I have a very positive view on 
the future of computers. 

I see micro technology removing many 
menial tasks and providing more time for 
c reat i ve areas . 
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I have friends who have micros at home 
and use them as part of their business 
endeavors. They don't have to leave 
home and can work at their own pace. 
Tney can have contact with their 
families and still pro vide an i ncome . 

It is important for everyone to be 
involved with micros and to have some 
knowledge about their uses in eve ry day 
life. Canada must keep up as a world 
powe r . 

These attitudes carry over to what parents want for 
their children. Since they are convinced of the future 
importance of microcomputers, many want their children to 
yet as much exposure to them and to prog rammi ng as possible 
They want their children to develop to the fullest by 
learning with and about micro computers. Tney want their 
children to be computer literate and to understand the 
history and the future implications of the technol ogy : 

AH child re n should be i n troduced to 
mi cros . They have to be able to work 
i ndependen 1 1 y . 

It is becoming increasingly important 
for today's youngsters to learn computer 
operation and programming to better 
com pete in the employment market later 
and to succeed in business. 



My advice to anyone regardless of age is 
to get as much training as one can, 
because everyone will have to live their 
lives with computers. 

Even parents who do not have a microcomputer at home, can 

not program, do not use microcomputers at work, and have no 

knowledge of the machines whatsoever are still interested 

for the sake of the child re n. 

Other parents are making efforts to become computer 
know led ge able. They a re learning from each other, taking 
courses from such places as George Brown College of Applied 
Arts and Technology, Upper Canada College, the T3E, and 
consulting firms. Some are teaching themselves or learning 
from their children. A substantial number have bought, or 
plan to purchase, microcomputers for themselves and for 
their ch i J d ren . 

Intellectually prepared parents. Some parents are very 
knowledgeable about computers arTd use the machines in 
advanced, prof ess i onal ways in their pi aces of work and in 
the i r homes . 
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Unprepared principals. Teachers frequently talk about the 
i m porta at role that principals pi ay in the schools and 
commun ity and how the school priorities are set by the 
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principal. With the sudden introduction of the new 
microcomputer technoloyy, however, many principals have been 
cauyht unprepared. Many have had no previous experience 
with any aspect of computers and have had no chance, or are 
too busy, to get acquainted with the machines. Some in the 
over-fifty age y roup say they find it quite difficult to 
adjust. One principal who had been absent a great deal due 
to illness felt his school had "fallen be hind others" in 
respect to micros. As one teacher stated: 



Principals should be involved. The 
principal has a yreat deal of influence. 
If they don't Know what it is all about, 
they won't pay any attention to it, and 
the school will suffer. 



Some principals are much more emotionally prepared - 
they are enthusiastic and interested - than they are 
intellectually prepared, and a few are prepared in both 
ways. However, on the whole, principals are less 
enthusiastic and prepared than many regular classroom 
teachers. 

Insufficient staff training. The system - - meaning the 
Ministry of Education, the faculties of education of the 
University of Toronto (FEUT) and York University, and the 
TBE -- is not comp letely unprepared in the area of staff 
training related to computers , because courses, some of 
which are offered for credit^, do exist. Teachers may apply 
for free in-service training (eight hours or twenty-four 
hours) which is yiven by the TBE in the late afternoon and 
in the evening, and there are special sessions for 
principals, trustees, and senior board officials. The board 
also gives a variety of workshops and has sponsored over one 
hundred teachers for the TVOntario course. There is a 
three-part specialist ministry course, set up according to 
specific ministry guidelines and objectives; the first two 
parts are offered for credit through the faculties of 
education, and the third part is now being designed and will 
be offered next year. The TBE also plans to offer the first 
part of the ministry course in the summer of 1983 and the 
second and third parts in 1983-84. Two non-credit courses 
are also offered at the FEUT; one is an introductory course, 
and the other is a course on programming. 

In spite of t he *f act that the system has made these 
various courses available, there is still a strong feeling 
among many staff members (teachers, principals, and 
consultants) that the system is inadequately prepared in the 
area of staff training. These persons are frustrated 
because they can't get into a course (the waiting lists are 
very long), feel unhappy about taking a non-credit course, 
feel reluctant to take courses on their own time, would like 
to see courses offered on location, or would rather not have 
to pay course f ees . 

Limited policy devel opmen t . Both teachers and parents 
expressed frustration over the fact that the TBE and the 
ministry have done little in the way of providing direction 
and making policies related to the use of microcomputers in 
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elementary schools. (The policy that has been formulated 
will be discussed later in the report.) He re are several 
representative s ta temen t s from teachers and other staff 
membe rs on this topic: 

Right now, teachers don't know what to 
expect and what the expectations are. 
Just don't know what direction we are 
taking. 

The TBE administrators are not too aware 
of the revolution now taking place; 
maybe it is due to a lack of knowledge. 

The school system is behind with respect 
to compu te rs . Things are happening very 
fast. 

No one knows what is taking place with 
respect to computers. A lot of sorting 
out is taking place right now. It is 
new to all of us. This includes the 
ministry, the boards, and the 
universities, right down to the 
teac he rs . 

Every teacher, school and board is at 
the moment doing something different. 

I find the lack of direction from the 
TBE frustrating. 

I am completely frustrated with the 
approach of the TBE. I am shocked with 
people who continue to think that 
computers are for 11 10 years from now 11 
when they are really for "tomorrow" * 

No one seemed to know and still doesn't 
know where we are going. The whole 
thing "crept up" on us. I don't think 
micros were introduced properly. The 
TBE and ministry should have researched 
the thing first and 1 ooked at what is 
involved, then made an informed 
decision. If it were not for the 
interest of teachers who, without any 
concrete TBE support, took the 
initiative, micros would not be around 
the way they are now. 

You can't inundate schools with micros 
when teachers don't know what to do or 
a ren ' t in te res ted . 

Part of the problem is that teac hers 
have had a tremendous responsibility 
thrown at them. 
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Ministry officials do not have enough 
microcomputer know ledge. They are 
putting the cart before the horse. 
There is little planning by those in 
charge . 

There is no pressure from the TBE 
regarding computers. The board is not 
helping. There is no policy. 

The ministry and board should get its 
priorities in order in terms of micros. 

The future use of micros depends on 
politics. The majority of teachers are 
neutral, waiting to go in either 
d i rec t i on . 

The following sentiments were expressed by parents: 

I would like to donate funds for the 
school * s microcomputer prog ram, but I 
was told to wait until the TBE and 
ministry developed a policy. 

The school system*s use of 
microcomputers is poor. 

It should not be up to parents to decide 
wh ether or not computers should be used 
in instruction. It is up to the school 
system to decide . 

Limit e d funding. Hardware {that is, mi c rocompu te rs , 
printers, disk drives, word processors, monitors, and 
modems) is expensive and has led to unforeseen, unexpectedly 
large, financial demands on the school system, particularly 
during a period of budgetary restrictions. As we 11, it is 
only one of the expenses associated with the use of 
mi c rocompu te rs ; the costs of books, manuals, guidelines, 
technicians, repairs, courses, consultants, pilot projects, 
re search, special furniture, installation, security, and so 

n must also be considered. Add to these prodigious costs 
the grim reality of rapidly Chang ing technology and one has 
a scenario that can have a paralysing effect on decision 
making. Teachers and administrators frequently expressed 
frustration and concern: 

The technology is moving so fast that 
themicros will be obsolete in a few 
years - replacement will be a problem. 

The present technology will become 
obsolete in the near future; therefore 
it is important to stay on top of the 
advances to provide quality education in 
the classroom. 

Will micros get cheaper? Maybe the 
board should wait for bargains. 
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Tapes from outside the system are 
expensive - $165.00. My whole classroom 
budyet is only $150.00. 

There were no teacher supervisors on the 
project of making the software catalogue 
because there was no money to pay for 
them . 



More money is needed 
microcomputers . 



to do justice to 



Limit e d info rma ti o n and support. Several departments of the 
TBE are involved with microcomputer hard wa re and/or 
software. The Science Department helps out with 
microcomputers, and the Special Education Department has its 
own ma chines which special education teachers may obtain. 
The Department of Inner City Programs provides money for 
microcomputers, while in the Mathematics Department each 
consultant has a microcomputer which is loaned to schools. 
The Computer Services Department has about a dozen machines 
that 1t loans to schools, and the departments of business 
education and technical education have allocated funds for 
the purchase of microcomputers. Individual orders for the 
ma chines can be put through the Purchasing and Supplies 
Department . 

The Libra ry Services Depart me nt orders books about 
computers on an ad hoc basis, in response to requests from 
individual staff members or school s . 



The Teaching Aids Department has been asked to copy 
software and to do maintenance work, but because it has not 
received any direction from the TBE in terms of 
responsibilities, it has not ma^de any s t a temen t s to the 
schools. According to the co-ordinator, the involvement of 
this department is uncertain and limited because: 

There is a difference bet we en routine 
servicing and maintenance. If teachers 
run into problems with the micros, they 
should contact the Maintenance and 
Construction Department (specifically 
the signals shop which services video 
equipment, TV monitors, tape recorders, 
radios, and so on), not us. Eecause of 
union contracts, teaching aids 
technicians are not encouraged to do 
t hi s sort of work . 

He also have a problem with limited 
human resources. Although it is 
possible for teachers to get one of our 
technicians to copy soft wa re, it is not 
advertised because of the concern for 
being 11 swamped" with requests. 

Two technicians of the Teaching Aids Department 
expressed their concerns as foil ows : 
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I have as little to do with micros as 
possible. I'll rep lace chips when 
asked. When I yet more pay, I'll 
service them. I could learn from the 
s i yna 1 s shop . 

The teachers are leaps and bounds ahead 
of us. I don't have a clue about 
micros. 

The Teaching Aids Department has hired students during 
the summe r to copy software and to work on downloading; at 
present, teachers can review programs and duplicate them in 
the depa r tmen t , providing they are publi c-.dqma in tapes. The 
supervisor of the television and media section of this 
department is involved of his own volition in distributing 
software to teachers and introducing teachers to 
microcomputers (his actual responsibility lies with 
v i deotapes ) . 

The bulk of the responsibility for introducing 
microcomputers in to the schools is ass urn ed by the newly 
created Depa r tmen t of Computer Studies and Ap plications. 
This one-person department monitors the distribution of 
microcomputers purchased through central funds by requiring 
that a school have at least one trained person on staff if 
it is to qualify for a machine -- in-service courses are run 
to train teachers. The depa r tmen t places orders tor 
microcomputers once u year and gets a substantial quantity 
discount. Request forms for extra machines are sent to 
schools once a central budget has been established^ and 
schools may request additional machines; at present, no 
school has mo re than four mi c rocompu te rs purchased th rough 
centra 1 funds. 

The formal duties of the co-ordinator of this 
department are as follows: 

-- to work with other co- o rd i na to r s and consultants in the 
development and implementation of curriculum materials 
and programs in the area of computer literacy and 
computer appreciation; 

-- to keep trustees and staff of the TBE abreast of current 
developments in information technology; 

-- to assist in the development and distribution of computer 
software; 

to act as a liaison person with other educational 
authorities and appropriate outside agencies; 
-- to perform such other duties as the superintendent of 
curriculum and program may determine. 

The co-ordinator of the Computer Studies and 
Applications Department and the supervisor of the television 
and media section of the Teaching Aids Department are both 
members of the Computer in Education Software Cataloguing 
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Committee.* All schools have received one or two copies of 
the Onta rio Softwa re Catalogue, which lists more than 1000 
pub 1 i c-doma i n p r 09 rams , of which almost 500 have been 
evaluated on a three-point scale by teams of teachers 
employed by the Department of Computer Studies and 
Applications. Copies of the best programs are being made 
and sent to every school. 

To sum up, the re are several depa r tmen t s of the TBE 
involved with various aspects of microcomputers. In some 
cases the responsibilities are ill-defined, and in others 
resources are lacking. Some departments are involved in an 
ad hoc, piecemeal fashion, and, because of a general lack of 
overall co-ordination of responsibilities among the 
departments, some needs are left unfulfilled. The TBE has 
made some very significant changes, and efforts have been 
and are being made to provide schools with information and 
support services, but all the demands are still not 
satisfied. 

L i m i ted s of t wa re . Software, whether it is produced by 

i ndus t ry or the TBE , is considered to be generally poor; 
there are endless complaints about its quality. A teacher 
who sat on a committee to evaluate the TBE tapes/programs 
maintained that seven of ten are useless. There is a 
feeling that too much emphasis (financial, as well as in 
terms of support services) has been placed on hardwa re and 
not enough on software. One teacher reported that he had a 
microcomputer in the classroom for a couple of months but 
found it difficult to implement any program, as he could not 
find enough good tapes. He said he lost interest and put 
the machine in the staffroom for someone else to use. A 
principal in another school said that the microcomputers 
were very much in demand during the first year, but not 
during the second year, as the teachers were disillusioned 
with the software and preferred not to have the machines 
unless they could make effective use of them. Another 
disappointed teacher said, 11 Such material would not be 
bojyht if it were in the form of books! 11 



*The Computers in Education Software Cataloguing 
Commi ttee resulted from an in forma 1 mee t i ng in Oc t obe r 
1981 of a number of teachers and consul tants who had 
been involved during the summe r of 1981 with a variety 
of student projects under Experience '«1 and Summer 
Canada. The majority of the summe r projects had 
involved the Improving and cataloguing of public-domain 
sof twa re for educational use on microcomputers. With 
funding from the Ministry of Education, a teacher was 
hired to sort and catalogue existing public-domain 
software for the PET microcomputer. The result of that 
project was a catalogue of 1200 unique computer prog rams 
sorted on disks according to subject and grade level. 
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The literature is full of similar opinions about the 
importance of good software and the poor quality of existing 
programs. Frank Lambert , an American, wrote the following 
in an article entitled "The CI assroom Compute r is Naked !" ; 

Microcomputers are gathering dust in 
teachers' closets all over the country, 
and others are being used only for 
non-educational games, simply because 
they were purchased as the magic answer 
to teaching problems often without 
any courseware! In 1982, courseware is 
the on 1 y magic. It is the first 
con s 1 de rat i on in computer-assisted 
instruction. (Lambert 1982, 87) 

Ronald Ragsdale, a professor at the Ontario Institute 
for Studies in Education, has recently written about the 
misapplication of microcomputers in education: 

Providing individualized instruction by 
conputer is simple from the computing 
point of view but extraordinarily 
difficult from an instructional design 
point of view. (Ragsdale 1983, 24) 

Schools are planning to make CAI the 
major application of microcomputers, 
when there is little good software 
available. (Ragsdale 1983, 25) 

The com plaints about software fall into several 
categories. First, it seems nearly impossible to take the 
existing software and use it as an integral part of the 
regular curriculum. Most programs have simply not been 
written to match the curriculum; somet i mes no indication is 
given of approximate grade level, and often different kinds 
of material are offered in a fashion different from regular 
cl ass room materials. Teachers say that it is impossible to 
teach a subject with the software that is presently 
available. And since many feel that the computer is not 
effective as a solitary teacher but should be integrated 
into the curriculum as preliminary, complementary, 
suppl emen ta ry , or foil ow- up material , this probl em 1s most 
frustrating for teachers. Sandra Browne of A & S Financial 
Consultants Limit ed and Bernice Laski of Maurice Cody School 
attempted to integrate LOGO with the Grades 5 and 6 
mat hemat i cs curriculum and encountered several probl ems, as 
these exce rpt s from their report illustrate: 

Each set of work sheets was developed 
with a specific purpose in mind and 
wherever possible the child re n were 
referred to specific pages in their 
textbooks which covered the same 
material as that being covered by the 
sheets . 
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One of the difficulties with trying 
to develop material in this way was 
that, due to the different media which 
were used, different natural groupings 



and different 
occurred . 



emphases in subject matter 



An interesting feature of the LOGO 
i mp 1 emen t a t i on on the TI 9 9/ 4 A compu te r 
is that it deals in integers only. All 
remainders encountered in division are 
blithely i gnored . 

In LOGO it is easy to draw a 
regular polygon as long as one realized 
that the sum of the external angles 
through which the turtle turns will 
always be 360 degrees. Traditional 
mathematical treatment of angles in 
regular polygons deals with the internal 
ang 1 es . 



It is difficult to overemphasize 
the difficulty which can be experienced 
in trying to shift from one viewpoint to 
the other. Due to this factor, children 
working happily with angles in LOGO may 
appear to have no real understanding of 
angles when asked to work with a pencil 
ana paper. (Browne 1983, 17-18) 

Second, teachers report that the majority of the tapes are 
games such as Pet Man and Hard Invaders. Third, the 
academic programs are often just busywork of a remedial 
nature; instead, teachers would like such things as 
diagnostic tapes. Fourth, it is particularly difficult to 
use the software with Kindergarten and Prima ry children 
because the language is too difficult. Fifth, there is not 
enough variety; much of the software is boring and too easy. 
Sixth, there has not been enough software produced for 
special areas, such as French and special education. 
Seventh, the instructions and commentary on tapes are 
frequently poor. The instructions need to be simple and 
concise, and comment ary such as "you dummy " is in bad taste. 
Eighth, some tapes lack short descriptions of what they 
contain. And finally, teachers of ten find errors and "bugs" 
in the programs and say they need severe overhauling. 

Consequences of Grass-Roots Preparedness 

Several consequences seem to flow from this grass-roots 

preparedness context. 

School staff are making varied efforts to learn about 
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mi c rocompu te rs . Since 
prepared with regard to 
are taking the TBE and 
others who want to take 
because the cl asses are 
is that the courses des 
not the only way in whi 



many staff membe rs are emot l on al 1 y 
ml c rocompu te rs in education, many 

ministry courses. However, numerous 
the courses have not been able to 
filled to capacity. The consequence 

igned and offered by the system are 

ch staff members are becoming 
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familiar with microcomputers. Some simply decide to teach 
themselves: they use computer manuals, read articles, borrow 
book s * they take school microcomputers home during weekend s 
and holidays; and they buy their own machines. Others pick 
up knowledge from family members who may be involved with 
computers at work or who are study ing computers in 
universities, colleges, or high school s . Some teachers are 
learning from the teacher across the hall; others are being 
introduced through short work shops of f ered by various staff 
members who themselves may be just beginning; and still 
others are participating in travelling labs and workshops 
run by persons recogn i zed as experts in the TBE. A few 
teachers have learn ed from computer consultants (private 
enterprise people) in their neighbourhoods. 

Courses and workshops are also being taken at such 
places as York University, the University of Waterloo, the 
University of Western Ontario, the Ontario Institute for 
Studies in Education, George Brown College of Applied Arts 
and Techno! ogy , the Skills Exchange Cent re for Adult 
Learniny, the Ontario Science Centre, the Ontario Crippled 
Children's Centre, the Institute of Child Study, TVOntario, 
the Metropolitan Toronto Separate School Board, the Board of 
Education for the Borough of Etobicoke, the East York Board 
of Education, and various high schools. 

As we 11, many staff members now bel ong to computer 
organizations. The Association of Toronto Teachers 
Inte rested in Microcomputers (AT TIM) is particularly 
popular; here members can increase their knowledge, exchange 
materials, and meet other persons interested in 
microcomputers. The Educational Computing Organization of 
Ontario (EC 00) ho Ids an annual conference that many attend; 
it also issues publications. The Teachers Pet Users Group 
(TPUG) is considered a good source of tapes and is 
frequently mentioned. 

Teachers are creating software. The mi crocomputers are in 
the cl assrooms; good software that matches the curriculum 
and individual neids of the pupils is scarce; some teachers 
are very keen to use microcomputers and believe they have 
t remendou s potential for education; and some teachers have 
good computer skills. The consequence Is that some teachers 
are creating their own software, and many others have a 
strong desire to do so or to have input when others produce 
software. Some teachers believe that if they are not 
involved in the creation of software, they will be able to 
use microcomputers only in a limited, unsatisfying, and 
unintegrated fashion. This seems to suggest that the 
unpreparedness of the system and industry in the area of 
educational software has resulted in a creative force from 
teachers, or a case of "necessity being the mother of 
invention". However , some teachers and other persons claim 
that the system could never produce software that could be 
used by the Individual teacher. Consider these remark s : 

Teachers should t hemsel ves know how, and 
be able to integrate the compu ter into 
the general curriculum. Integration can 
not be successfully done from the top . 
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We can not rely on commerc i al software. 
Software must be produced by those using 
it; teachers must do their own thing 11 . 



I am interest ed in writing my own 
programs, as there are problems with 
those available. There is a mi smatch 
between age and grade level. 

Is a board-wide system of tapes possible 
considering the issue of 
individual i zat i on? 



Those teachers who do have the necessary skills are 
likely to be writing their own programs or adapting and 
changing the existing prog rams. Special education teachers, 
who are most Involved with teaching for the individual 
child, often reported that they write tapes to suit their 
needs; they included rea ding- clinic teachers, teachers of 
children in behavioural classes, teachers of the phy s i ca 1 1 y 
handicapped, and teachers of children with learning 
disabilities and slow intellectual development. One special 
education teacher said she writes up simple programs on her 
home microcomputer and then brings them into the cl ass room 
and lets the children copy them on the screen and alter them 
if they want. Another said she sets microcomputer programs 
at home with the help of her husband. Another said, "I have 
to write my own programs. " Other teachers, as well, are 
writing their own programs: 

I use un schedu 1 ed computer t i me to run 
off my own programs. 

I make my own programs and programs for 
other teachers. 



I s pend a 1 ot of t i me programmi ng tapes 
for my kids. 

There are other teachers who do not have the necessary 
skills to write their own programs but wish they did: 

Programs must be upgraded for . teachers 
by teachers, keeping in mind specific 
behavioural ob j ect i ve s . 

I'd have to do my own programming. 
(Reading-clinic teacher) 

Programmi ng has to be specific, tailor ed 
to specific needs, particularly to the 
level of each .individual in inner-city 
schools where needs are so diverse.' 

It would be better if teachers could 
produce their own software, but it would 
also be very difficult. 
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I would like to be more knowledgeable 
and have more expertise so that I could 
adapt and change the existing prog rams . 
(Special education assistant) 

The guidelines regarding the use of 
micros are not applicable. We need 
individualized programs. 



When teachers create their own 
mi crocomputer software based on 
curriculum material specific to learning 
objectives, then the quality of software 
will improve. 



And, there is also another set of 
similar attitudes but instead of being 
writing prog rams, would prefer to work 
expe rt programme rs in order to produce 
thei r needs : 



teachers who have 
act i vel y i n vol ved i n 
with others who are 
so f tware and satis fy 



Teachers and programmers need to get 
together to brainstorm for new ideas for 
prog rams . 

Instead of buying so f twa re , teachers 
should have access to someone for the 
skills the teachers want. 

A more efficient way is to have "idea 1 * 
people team up with programmers. If the 
TBE is commi tted , they must release 
teachers who have ideas. 



There is a need to talk to find out what 
shou 1 d be in programs . Maybe each 
school should have a liaison person to 
communicate with a central expert or 
au t hor i ty . 

Good classroom teachers must be teamed 
with computer prog rammers and graphic 
a rt i st s . 

On the whole, good teachers can not be 
good programmers; programming is a very 
involved, com pi ex task requ i ri ng total 
attention and plenty of time. Teachers 
n eed access to good programmers . 



Errol Magidson, an Amer i can, has express ed a similar view; 



It is really not the machine that 
assists the student, but the 
co- operative efforts of instructional 
techno! ogists, teachers as context 
specialists and programmers . (Magi d son 
1977, 20) 
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Finally, some teachers would like to be more involved 
in the evaluation of existing software . By this, they mean 
that they would like to serve on comm ittees similar to those 
that the board has set up in the past in certain subject 
areas. These committees have rated programs in the Ontar i o 
Soft wa re Catal o g ue on a three-point scale and made tTTe 
information available to other teachers. 

School staff want more hardwa re^ A third consequence of the 
grass- roots preparedness context is that staff members want 
mor e hardware . Statistics on the hardware currently in the 
To r on to el emen ta ry schools and the means of financing it are 
provided in part 1 of this report. Most schools have at 
least one microcomputer, approximately 25 per cent have a 
printer, and 25 per cent a disk drive. While est i mates as 
to how many microcomputers are required vary, the demand for 
more is nearly universal: 

There should be one micro per floor. 

There should be one micro per two 
classes. 



Need one micro per two kids. 
The ideal is one micro per kid. 



Because there is only one in the class, 
it has been used for an introduction 
only. If we had a dozen or more, they 
could be integrated more. 

The TBE Computer Oepartment says each 
child is supposed to have twenty-five to 
thirty hours of computer time leaving 
Grade 8, but this is impossible with 
only four machines and 200 Grade 8 
pup i 1 s . 

Learning disabled kids don't get enough 
time on micros - they work slowly. 

Some teachers spend so much time 
preparing and editing tapes for their 
classes that they tend to develop a 
proprietary attitude towa rds them and 
refuse to share them. More micros would 
help. 

Lack of hardware decreases the desire to 
become computer-wise. 

1 would like access to a computer to 
determine if it is a gimmick. 

It is difficult to retain skills without 
constant access to a micro. 



It is pointless to train teachers 
such a lack of equipment. 
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Schoo Is that h r; 3 printers make extensive use of them, 
while many other schools aspire to have one. Printers 
pro vide concrete records of children's creative writing, 
remedial work, programming, and so on. They provide a 
tangible pro duct that reinforces learning. One school i s 
involved with a writing and publishing program in which the 
pupils type up their own stories and put them into the 
libra ry. At the present time, a lot of the printing is done 
at a publishing company; however, if the school had a 
printer, the work could be done at the school. 

Teachers and pupils had endless complaints about the 
time required to load tapes, and disk drives, which are 
faster , are pri zed . 

The importance of printers and disk drives can not be 
o veremphas ized. In the words of one teacher, "Mic ros shou 1 d 
come with disk drives and printers, as they 'are practically 
useless without these features." 

Many schools also w.*n t word processors and TV monitors. 
Word processors help children in various writing activities, 
and TV monitors make it possible to demonstrate 
microcomputer programs to a whole class. A couple of 
schools have modems that allow access to the board 1 s 
computer or other systems, and at least one other school 
reported wanting one. 

Vari e d strategies are used to obtain more hardware. SchoVs 
are inventing and/or taking advantage of a var i e ty of 
strategies in order to obtain more microcomputers and 
related materials. School fund-raising events are common ; 
they include hot-dog sales, walkathons, cake raffles., the 
showing of movies at recess and noon, and the levying of 
fines for littering. One principal reported that his school 
wants to raise enough funds to buy twenty microcomputers, a 
printer, and a disk drive. Some felt that this was the only 
way to get the equi pmen t they wan ted . 

Parents are sometimes the source of additional 
equipment, books, and manuals, either individually or 
through strong, interested, co-operative parent 
associations. They raise funds, donate machines, or 
facilitate the purchase of equipment at low costs. 

A few school staff members have given microcomputers to 
their schools, and the Ontario Public School Teachers' 
Federation has provided funds. Classroom budgets are also 
used. Various special education facilities have used 
donations and grants to purchase microcomputers, and 
Commodore has given these facilities several ma chines. 

Special schedules are devised. Ar: other consequence is that 
some teachers and administrators have devised special 
schedules and arrangements to give pupils access to the 
limited number of microcomputers. Many believe that every 
child should have an opportunity to use the equi pmen t and 
take great pains to avoid favouritism and competition by 
ma king sure that every child has the same t ime on the 
computer. Allowing pupils to use a microcomputer only when 
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their work is done or allowing them to do remedial work and 
drill on the machine if they are behind in their work can 
have unexpected, unfortunate consequences. The "better" 
pupils may monopolize the mi c rocompu t er , pupils may pretend 
that they are doing poorly in their school work to get a 
chance to drill on the machine, or, paradoxically, those who 
are doing poorly will be rewarded toy being given access to 
the computer. Pupils can end up fighting over the machine 
if they are assigned to it in pairs or small groups; the 
boys may dominate the girls; and those who have better 
computer skills may intimidate the not-so-knowledgeable. 
Pupils can become negatively disposed towa rds microcomputers 
if they must wait or are not given equal access. 

All sorts of schemes have been devised to monitor 
microcomputer usage. In some cases microcomputers are 
rotated among cl ass rooms and/or timetables (this is 
particularly difficult for schools on a rotary ti me table); 
in others the microcomputers are situated in a central 
location and pupils are withdrawn from classes to work on 
them. Wherever the machines are located, pupils are often 
scheduled for limited times, usually ranging from ten to 
forty-five minutes, and can be seen watching clocks closely 
for their turns. Pupils are frequently required to sign 
schedule sheets which are placed near or on the computers. 
The following are some of the situations that we re 
documented, and comments: 

There is a permanent micro in a 
classroom of thirty Grade 4 kids. Each 
kid uses it about one day a month. 

Grade 5 to 8 pupils are scheduled 
regularly for micro use, using the four 
micros in the resource room. Each pupil 
can use one for forty minutes per 
six-day cycle. They use it in pairs. 

The introduction of computers has altered 
the use of the libra ry ; it makes the 
library time very structured, which I 
don't like. 

The computer rotates from class to class 
on a two-week basi s . 

* 

We feel the micro schedule fits smoothly 
into our general school program. We have 
one hour per week, plus after-school time, 
and this is sufficient. (Pupils) 

Scheduling micros is difficult because of 
the inflexibility of our timetable. Each 
subject is strictly defined and must be 
taught for a specified time each day. 
It's not easy to fit micros in. 

One micro in a school is very frustrating. 
It is better to have no micros. 
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The class is divided into five family 
groups of six kids each. Each group nas 
forty-five minutes on the micros. 

The micro schedule is in a notebook on the 
table beside the micro. Pairs of students 
have twenty-five minutes at the micro. 
Each pair writes down ahead of tim* the 
period they want to work on the micro and 
the tapes they want to use. 

After reading class, the teacher organizes 
the computer time for the day. The times 
are written on the blackboard and the 
student must read the time aloud be fore he 
or she is given that period. Since the 
class is a Grade 2/3 split, it is either a 
Grade 2 day or a Grad6-3 day for the 
micro. The students a re given 
fifteen-minute segments to work in. 

This year, interested students were 
organized into groups of four and given 
thirty minutes of computer time in a 
six-day cycle. Each group was organized 
accord ing to level of computer literacy 
skills so that each group would include 
advanced and starting students. 

Daily Schedule for Bank of Micro s 

9:00 - 9:40; Open unscheduled time 

(usually not used except 
by teachers running off 
thei r own programs) 



9:40 - 10:20: 



10:40 - 11:20 
11:20 - 12:00 

1:00 - 1:45: 
1:45 - 2:30: 



2:45 - 3:30: 
3 :30 - 5:00: 



Math programs are used. 
(Students are free to 
choose the math program 
they want.) 

Word processor is used. 

Free use ( programm ing, 
educational games * etc.) 

Free use 

Open unscheduled time 
(depends on needs of 
students) 

Free use 

P rogrammers 1 Club 
(Students from other 
schools come in as well.) 



Saturday a.m.: Programmers 1 Club 



9 
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Other schools make no attempt at such rigid schedules 
and are not so concerned that pupils have equal access to 
the machines. In these schools schedules are much more 
fluid, or do not exist at all, with microcomputers being 
used at everyone's convenience. In some cases pupils may 
sign up and book them selves xompu ter time according to their 
interests; in others teachers may assign pupils time on the 
machines on a random basis. It may be that no particular 
times are set aside for computer use; recess, noon hours, 
after-school hours, and Saturday mornings may be used. Some 
teachers pointed out that their microcomputers were 
underused, because the requi r emen t that they be used with 
one or a few pupils conflicted with whole-class activities. 



I n school s that do not have disk drives tape loading is 
a time-consuming business and makes scheduling even more 
difficult. It also leads to pupi 



restlessness 



I hate waiting for the tape 
It is just a waste of time, 
floppy disk to speed it up. 



to be ready 
We need a 
(Pupi 1 ) 



Consequently, teachers often select and load the tapes 
th em selves. In addition to this inconvenience, the tapes 
them selves are often too long to fit into class schedules. 
This means that the allocation of time on the computer 
depends heavily on the length of the tape and the 
adjustments that can be made to the regular timetables. 

i 

A few staff ^members felt that teachers and/or pupils 
should be all owed to take microcomputers home to help ease 
the problems of access to limit ed numbers of machines. This 
is done in some school s : 

The teachers in our school fight over 
who takes it home on the weekends. 

The school's policy allows pupils with 
written parental consent to take 
machines home on weekends. This is not 
highly encou raged . 



pupi Is and teachers spend only short 
micro computers, and some say they would 



Clearly, most 
per i ods of time on 
not want to work on them too much anyway 



I wou 1 d get bored i f 
time. (Pupi 1 ) 



I used it all the 



I t wou 1 d drive 
al 1 the time . 



you crazy 
( Te acher ) 



i f you used i t 



You should 
breaks. 



not use micros without some 



:RLC 



Pupils interact and socialize. There are consequences of 
the grass-roots preparedness context for pupils as we 11. 
First, the simple fact that mos t school s have very few 
microcomputers means that pupils often work at them in pairs 
or small groups. Sometimes the teachers decide who is to 
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work together ; in other situations the pupils pick their own 
partners. Frequently the pairs or groups are of the same 
sex, but this is not always the case. The re suit is a high 
level of pupil interaction and socializing. There is 
usually a lot of conversation which can be noisy and 
disruptive. Even when one pupil starts out to work on a 
microcomputer alone, others are so interested that before 
long a small crowd will appear to watch or give advice. The 
following anecdote, writ ten by one of the researchers, 
illustrates this phenomenon : 

The student was asked to show me a 
program on the computer. He selected a 
math tape which would allow him to work 
on some addition pr obi ems. He said that 
this helps him with his math. He 
brought a PET manual to the back of the 
room to show me some of the programs he 
understands. As usual, it was hard for 
the student to pull himself away from 
the computer to talk about its use. 
After going through several problems, 
the student switched to using a graphics 
program. By this time, several other 
students had joi ned us. As we talked, 
they all kept watching the screen and 
the development of the student's design. 

With so few machines, the pupils must learn to take 
turns, to share, and to co-operate. The necessity for 
pupils to develop such skills in order to get the maximum 
use of the machines is seen by many teachers as highly, 
beneficial. And because some teachers are barely able to 
function on mi c rocompu ters t hems el ves and some pup i 1 s are 
more know ledge able than others, the pupils teach each other. 
This sharing of kn owl edge and i nf ormat i on among pup i 1 s 
develops their social skills. The pupils enjoy it, many 
teachers promote it, and the re suits are generally seen as 
pos i t i ve : 

The Grade 6 kids teach the Kindergarten 
kids. 

The special education kids help each 
other . 

Senior school students from another 
school teach ours. 

I co-ordinate the school micros. I 
don't have the time to teach the kids in 
other classes, so I have my kids do it. 

Games which require co-operation are 
good . 

I like to work with my friends at the 
micro so I can share the excitement. 
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Access to the computer has drawn 
socially different kids together. 

Students don't stare at the micro screen 
without talking to one another. 

Mi c ros are good for alienated, shy 
students. Other students gravitate 
around them, and they begin to 
commun i cate . 



Because computers make you feel good, 
you make new friends. 

I have several boys who like to 
demonstrate their expert i se . They love 
to go to another cl ass room and teach. 

The student who is very knowledgeable 
about micros gets a lot of attention. 

The computer enhances the social climate 
in the c 1 ass room . The students 
collaborate, assist one another, share 
and co-operace . 

Pairing pupils can, of course, create problems. For 
example, some pupils with behavioural problems do not work 
well together. Those who are very good at computers can 
intimidate the less able. Pairing or grouping can also 
foster unhealthy competition and rival ry. 

Sandra Browne had pupils work at LOGO in pairs and 
found that there are both advantages and disadvantage*: 

The division of the class into teams 
v generally worked well functionally with 
the two children tending to work 
together on the work sheets as well as 
the computer . This arrangement 
encouraged sharing and joint effort and 
helped the children-to accomplish more 
than would have been possible otherwise. 

When a problem occurred on the 
computer that was beyond the ability of 
the team working on the computer to deal 
with, other children from the class 
wou 1 d come over to help. Occasionally 
this help, or the help of one team 
member for another, would be 
counterproductive. 

Almost as soon as the field study 
started, some difficulties were 
encountered in forming or maintaining 
teams. The problems were encountered 
somet imes because of the illness of one 
partner, sometimes because a partner 
moved away, sometimes because of the 
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failure of one partner or both to 
compl ete the required preparatory work, 
a nd some t i mes because of conflict 
between the two partners. (Browne 1983, 
21-22) 

As well, there are pupils who, if they can find the 
chance, prefer to work alone: 

I prefer to work alone. You don't have 
to wait, and you can go at your own 
speed . 

I like to think by myself and be alone. 

While working on a computer could bring about 
alienation and loss of human contact (several adults worried 
about this), the present set of ci re urns t ances in the Toronto 
elementary schools is producing exactly the opposite effect 
for the majority of pupils. Educators from other 
jurisdictions are reporting similar devel opmen t s . Mary 
Alice White, an American, wrote the following in an article 
entitled "Synthesis of Research on Electronic Learning* 1 : 

The children who work around computers 
tend to talk to each other more than 
they do in the classroom and to talk 
about what is to be learned rather than 
talking about ou t- of-c 1 as sroom matters. 
(White 1983, 15) 

Pupils are providing input and expertise . A few pupils are 
involved in creating s of tware and are co- operating with 
teachers in introducing mic rocompu ter s to the classroom. 
These pupils have invented programs that can be used by 
teachers in the cl ass rooms and £ re helping teachers to work 
out program specifications. One teacher reported: 

I give a lot of credit to my associates, 
many of whom are my studer.ts. They help 
me invent, rewrtte, and "debug" programs 
for teachers so that they suit the 
teachers' needs. I pay the kids $5.00 
an hour from money raised through school 
1 unches . 



One librarian talked of a libra ry program that a pupil had 
written and that the school was using, another of an 
audio-visual program that had been adapted for the TBE. 

This input from pupils is considered to be highly 
desirable f rom two points of view: first, it allows pupils 
to apply their highly developed programmi ng skills in a 
concrete context; and second, it helps the teachers. 

The "pupil expert" in the classroom is frequently 
called on to teach mic rocompu ter skills to the teacher and 
to the other pupils. The pupils usually enjoy this 
responsi b i 1 i ty : 
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I like it because I can fix it. When 
someone has trouble, they ask me, and I 
fix it. (Pupil ) 

The LOGO consultant, Sandra Browne, also used pupils with 
computer expertise tohelp the teacher and other pupils: 

As is true of most introductions to 
computers , insufficient attention was 
paid to the mechanical problems 
associated with using the computer. 
This was, however, not a major problem 
a s some of the children in the classroom 
had computers at home on wh i ch they 
wrote their own programs. One student 
played a major role in assisting work in 
this area, and another played a minor 
role . (f rowne 1983 , 6) 

Diff er en tteac her- pupil roles are developing. The 
i n t rocTuct i on of microcomputers into the Toronto elementary 
school system within a context of grass-roots preparedness 
may be causing the evolution of different teacher-pupil 
roles and modes of interaction. The system is behind in and 
unprepared for training teachers, providing good software 
that matches the curriculum, and meeting the demand for 
mi c rocompu ters . Many pupils are emot i onal ly prepared, and 
some a re intellectually prepared. In addition, the 
microcomputer has new and unique characteristics never 
before encountered in the c^ssroom environment. 

Certain intervi ewe*s suggested that mi c rocompu ters will 
compl etely restructure the role and function of teachers, 
pupils, and the school itself and that the potential for new 
interactive patterns is tremendous. ' This may be so, but it 
is still too early to say. What has been described here is 
taking pi ace against a background of the various el ement s of 
prepared ness that now exist, and these el ement s may not 
exist in a few years' time. 

The nature of the microcomputer is such that pupils can 
work at it with a minimum amount of teacher involv ement. 
The mi c rocompu ter motivates, directs, teaches, provides 
feedback, and even allows for interaction and input. These 
are all roles that traditionally have been played by the 
classroom teacher. No other technology (not even 
television) has come so close to being "like a teacher". 
These characteristics of microcomputers were mentioned by 
both pupils and teachers: 

The computer is like a second person in 
the cl assroom. 



The computer is like a human in front of 
you. It has no feelings, though. 
(Pupil ) 

I like the computer because you don't 
need another person to teach you. 
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1 1 Is like a teache r . 

The computer adds a new dimension to the 
class. The class feels different just 
k nowi ng 1 1 is the re . 

Given that microcomputers can fulfil several of the 
teacher's roles, that many teachers a re poorl y trained with 
respect to the machines, and that most software does not 
match the regular curriculum, it is not surprising that many 
pupils can be found working at mi c rocompute rs quite 
independently of both the teacher and the regular 
cu rr i cu 1 urn . F requent 1 y , pupils select their own programs 
(or select from those approved by the teacher), load and 
unload the programs, and switch programs if they are 
dissatisfied with them . They work among themselves in pairs 
and sma 11 groups, teach each other, and organize and 
sc he dale themselves. Pupils work on microcomputers in 
cl ass rooms where the teache r has little formal microcomputer 
training and can be of little help in the direction they 
take with the ma chines. Some teache rs perceive this to be a 
natural and healthy arrangement: 

I do not attempt to guide tjhe students. 
I let them do 1t themselves. 

Teache rs should be facilitators, not 
experts. 

My students are free to work with what 
they want on the micro. They are free 
to try what they want. 

Students use the micros to practise what 
they learn at George Brown College. 
There is no one here who can help them. 

Consequently, in many classrooms, pupils are 
experiencing two modes of instruction — the human teache r 
and the microcomputer — side by side and with very little 
overlap between the two. Teache rs in these c 1 ass rooms 
proceed with their regular activities according to their 
norma 1 teaching styles and emphasize that microcomputers 
will have little impact on their role as teachers; what the 
pupils do on the microcomputer in these cl ass rooms is quite 
se pa rate and Isolated from eve ry thing else: 

Micros won't replace the traditional 
method s . 

I can't see myself walking out of the 
room and leaving the teaching to the 
micro. 

Computers will not revolutionize society 
but will be adapted as additional tools 
to help people function better to 
realize their full potential. 
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Micros will not replace teachers but 
will be an add i t i on al aid. 

Micros have not changed teachers' 
teaching s ty 1 es . 

Other teachers, however, believe that microcomputers 
will revolutionize education and that the capacity of the 
microcomputer to "act like a teacher' 1 will eventually change 
the role of the educator. These teachers foresaw 
de vel opment s such as the following: 

Micros will take over a large part of 
the school environment. Teachers and 
teaching roles will have to change to 
adapt to this new technol ogy . f 

Kids' learning processes will change in 
the future from student-teacher to 
student-machine. The student will to a 
great extent control what and how much 
kn owl edge he/she will acquire. 

Teaching may become deskilled. 

The actual physical plant, the school, 
could possibly disappear as more and 
more instruction is done on micros which 
kids have at home. These are 
frightening implications. 

Teaching styles may become more 
fragmented to account for analyses of 
1 earn i ng steps . 

While, as mentioned before, predicting the future roles 
of teachers and pupils as related to microcomputers is 
risky, there are three observations about the present 
situation that can not be ignored and that strongly suggest 
that a revolution in education could come to pass. The 
first is that many young people love to work at computers; 
the second is that the computer can fulfil several roles of 
the teacher; and the third is that hundreds of children are 
now working at microcomputers quite independently of their 
teachers. 



There is also a fourth observation that suggests that 
teacher-pupil roles and relationships have changed with the 
introduction of microcomputers; it is that many young people 
are more knowledgeable about computers than are their 
teachers. Teachers are learning from their pupils or are 
taking courses (e.g., at George B rown College) along with 
them. Pupils are demonstrating microcomputers to teachers 
and other adults at associations such as ATTIM {Association 
of Toronto Teachers Interested In Microcomputers) and at 
parent- teacher association meetings. The young people are 
frequently ahead of the adults, and comment s from many 
individuals involved in this study, as we 11 as in the 
literature, testify to the fact that they catch on quicker 
and with greater ease than do the adults: 
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Young kids catch on very easily. 

Kids seem to learn faster and easier 
than adults, as they like to experiment 

their curiosity is there, so they 
just need the opportun i ty . 

After two years of computer practice, 
some students can create much better 
programs than the average teacher. 

Students find micros easy because they 
don't have to unlearn anything to 
approach them. 

In the classroom, where youngsters are 
being introduced to the machines as 
early as Kindergarten, they astound 
and often outpace -- their teachers with 
their computer skills. (Golden 1982, 51) 

We will never catch up with the 
Ki ndergarten kids; we weren't brought up 
to use the micros. It's like being in a 
different culture with different 
customs . (Grade 7 pupils) 

Parents are providing input andexpertis e. Some parents who 
are emot i onally and intellectually pre pa red for 
mi c rocompu ters are involved with them i n Toronto el emen t ary 
schoo Is. As vol un teers , the parents are training 
administrators, teachers, and students on the ma chines; 
selecting, editing, cataloguing, and writing programs; 
donating tapes; designing and conducting microcomputer 
courses; running microcomputer clubs; supervising students 
on the ma chines; te aching and informing other parents about 
mi c rocompu ters ; and raising money . The following illustrate 
the se act i v i t i es : 

A volunteer parent who is a former high 
school teacher has developed and 
provided a five-week programming course 
for our Grade 4 kids. 

Parents work as vol un teers in our 
school, with two working with teachers 
involved with computers. The parents 
spend time working one-to-one with the 
students (under the teacher 1 s 
supervision) helping them learn to run, 
1 oad , and become familiar with the 
micros. These parents have a background 
i nterest i n mi cros . 

The micros in a spare classroom are 
s ta f fed by a volunteer parent. 

The After- 4 Club is run by vol un teer 
parents . 
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Parents supervise computers in the 
evenings in our school * 

A parent volunteer comes in once a week 
to do programming with the kids* The 
parent has access to four machines in 
the library- Arrangements are made with 
classroom teechers to send kids to the 
libra ry, four to six at a time for 
t h i rty to forty minutes of instruction. 

Eight parent volunteers supervise the 
a ft er- school mi c rol ab . The teaching 
instructor is a Grade 8 kid* 

Parents pay the school to give the kids 
a micro cou rse * 

School pays a parent to teach micros to 
twenty-four teachers. A very useful 
exper i ence * 

Parents are also serving on commi ttees with staff 
members and pupils to make decisions about microcomputers. 
Many parents want to be involved in the pu re ha sing of and 
the planning related to the school use of microcomputers. 
They want the TBE to consult with them* In the words of two 
parents: 

It is important for parents to be 
actively involved in providing school s 
wiih equipment, materials and expertise. 

The TBE can't al ways afford such it ems 
for all school s ; therefore, parent 
g roups or individual parents shoul d try 
to help to get the items for their home 
school . 

Some parents are very curious about whether their 
children are using microcomputers and, if so, in what ways. 
They will contact the teacher to discuss microcomputers or 
even drop in to watch their children at work on them. One 
parent suggested that parents should be permitted to 
experiment with the equipment that their children use so 
that they will be able to commun i cat e wi th their youngsters. 

School staff want more information and support. Finally, as 
a consequence of grass- roots preparedness, school personnel 
generally want more information and support from the TBE 
with respect to micro computers* Many school personnel 
expressed frustration in their dealings with the TBE on the 
subject of micro computers* They are confused about whom to 
approach and claim the commun i cat i on channels and procedures 
are "fuzzy"* The following is a sample of the complaints 
and suggestions that were made: 
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The Toronto Board is not organized to 
deal effectively with hardware and 
software pr obi ems. The existing 
mate rials and procedures shou 1 d be 
organized before more micros are 
purchased . 

We do not know how to contact resource 
peopl e . 

The Toronto Board has too many people 
and departments dealing with computers. 
There needs to be more cohesiveness at 
the board level . 

Procedures for obtaining software are 
very con fusing. There is a lack of 
co-ordi nat i on . 

There seems to be a problem of 
communi cation between the Teaching Aids 
Department and the Department of 
Computer St ud i es and Appl i cati ons . 

Tapes should be distributed like films 

borrow tape to download. Going down 
to the TBE to get tapes is offputting; 
even if you get there, obtaining the 
tape you need isn't a 1 ways ea sy . T hey 
are not always receptive to your 
p resence . 

Tapes copied at the board won 1 1 1 oad . 

Information and software is not being 
sent to the in tended recipients. 

The board sends out large tapes, but 
programs have to be transferred to small 
tapes . 

Me need a central micro bank. 

A central distribution system for tapes 
is needed with a resource person or 
technician. 

Software distribution could be handled 
by the Library Services Department. 

The board shou Id develop a tape lending 
libra ry for kids and teachers. 

There is a problem in obtaining tapes. 
It is difficult to get to the TBE after 
school hours . The TBE shoul d send tapes 
around to be copied and returned, or 
someone should come and show us what is 
avail able . r\ 
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Orders for tapes from the board are very 
slow. Board is of ten sold out. 

Teachers com plain about the lack of tape documen ta" i on . 
Though many tapes have been rated on a three-point scale and 
the Onta ri o Software Catalogue has a brief description of 
each program lis ted, teachers feel that more com pi ete 
i n format ion on tapes is desirable. A few teachers and 
schools have begun t he i r own cataloguing and filing sys terns 
of tapes that they have documented themsel ves . 

Teachers and librarians want more libra ry materials -- 
maga2 i nes , books, manuals, guidelines, textbooks, workbook s 
- - on microcomputers. A few librarians reported that any 
materials they had were constantly out on loan. Materials 
that are in the schools have often come from other school 
boards or from microcomputer companies. 

Unev e n Prep are dness for Microcomputers 

The grass- roots preparedness context is useful for 
explaining some aspects of the impact of the introduction of 
microcom ^uters to the Toronto elementary schools but, in 
itself, is much too simplistic. In actual fact, only some 
persons or portions of groups are better prepared - 
emotionally and intellectually - than those at a higher 
level of authority or power. Other persons or groups of the 
same type or at tho same level in the organization are 
p re pa red differently and to different degrees. For ex am pie, 
Kindergarten pupils vary widely in their emotional and 
intellectual preparedness for microcomputers, as do pupils 
at all grade levels. Parents, teachers, principals, 
consultants, co- ord i n a tors , administrators, and ministry 
officials also vary. This situation can be described as 
"uneven preparedness 11 . An uneven preparedness context also 
exists and is maintained in an organization when policy 
formulation is slow and underdeveloped or, at least, is 
perceived by many to be so. 

Contributin g_S tructural Conditions 

Four structural cond i t i ons of uneven preparedness context 
will now be described and illustrated. They are (1) uneven 
preparedness of school staff members, (2) uneven pupil 
p re pa redness, (3) uneven parent preparedness, and (4) slow, 
uneven policy formulation. 

Uneven preparedness of school staff. Staff members' 
i crests and abi 1 i ties wi th respect to microcomputers vary 
widely. The emotional and intellectual preparedness of some 
has a 1 ready been discuss ed in the section on grass-roots 
p re pa redness . However , not all are in such a state of 
preparedness. Many teachers and other adults are negatively 
disposed towards, or even fearful of, microcomputers. Some 
adults simply describe themselves as anti-machine; they are 
afraid that they would not be able to learn how to work one, 
that they would wreck it, or that the machine might be 
smarter than they are. They are shy and apprehensive about 
mi c rocom pu ters . 
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Some teachers who know very little about mic rocomputers 
express their anxiety about them in terms of a fear of the 
un known : 



Getting i n vol ved with 
signal a change i n my 
am not prepared for. 



a micro could 

1 i f esty 1 e which I 



Teachers are f ee 1 i ng very threatened by 
the appearance of micros in their 
school s . Some a re panicking; others a re 
buying micros to keep up. 

Teachers are afraid of the unknown. 
They are aware that computers are 
important and that they shou 1 d know 
about them. The fact that they don't 
know c rea tes anx i ety . The re a 1 f ea r is 
not cf the computer but of the unknown; 
it is not a " cop- out " . 

There is still a fair amount of fear 
expressed by pupils at the FEUT 
regarding micros and their uses. About 
one- half of this class is fearful due to 
lack of understanding of how a micro 
works. 
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It was also not uncommon for teachers of English and 
French to say t!»at they avoided microcomputers because they 
thought that they were related to mathematics. 

Some teachers , admi n i st ra tors and pa rents are afraid 
that humans will become addict ed to mic rocomputers and 
depend too heavily on them. They worry about marriages 
b rea ki ng down because one partner becomes M hooked " on the 
ma chine, and about chil dren 1 s person i f y 1 n j mi c rocomputers 
and shunning human i n vol vemen t as a result. They expres sed 
concern about the violence of some computer firing games and 
itseffectonchildren. 

Fears were also expressed that child re n might lose 
special skills, particularly in the a re as of reading, 
writing, and ma t hema 1 1 cs, because of mic rocomputers . Whi 1 e 
working on microcomputers, pupils may not be using their 
brains and developing their reasoning power. In the words 
of one pa rent , "How will these 1 computer kids 1 think in the 
future? Will they be more rigid thinkers?" It is f ea red 
that creativity and communi ca ti on skills mi ght be destroyed . 
Microcomputers might take away the desire to read, or they 
could be used as a substitute for math so that pup i 1 s never 
learn the basics. One teacher expressed her opposition to 
mi c rocomputers in this way : 

I worry about where the future kids are 
going to end up. I wouldn't have a 
micro in the house. I don't want my 
teenage daughter to be exposed. They 
can warp your mind stop people 
thinking. 
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Teachers are frightened because they sense that 
computers might change their role as educators. They fear 
that they mfght lose control if their pupils become more 
knowledgeable about microcomputers. They are uncertain of 
how to usp che machines in the classroom and do not 
understand how pupils learn on them. They are afraid that 
computers will replace them: 

All teachers should be against computers 
if there is a possibility that teachers 
will 1 ose the i r j obs . 

Femal e teachers will lose their jobs 
first. 

I am a Kindergarten teacher, and I feel 
that with time, micros will take over 
the teacher 1 s rol e . 

These kinds of fears and uncertainties are universally 
expressed among educators. For ex am pie, the following 
statement appeared in the January 1982 newsletter of the 
Science Council of Canada: "Computers will radically change 
the role of a teacher, but exactly what form this change 
will take is not clear. 11 And Mary Alice White of Teachers' 
College, Columbia University made this commen t in an 
i n ter v i ew : 

As a psychol ogi st, I think that the work 
we have done which is massive on 
how children learn from print is well 
documented, but I think we haven't begun 
to crack the shell of what it is to 
learn electronically. (White 1981, 9) 

The fact that microcomputers might be damaging to the 
health is another sou re e of adult fear. The effects of 
radiation and damage to the eyes and posture are most 
frequently mentioned. One pregnant teacher said that she 
refuses to use the machine. 

At times* negative reactions to microcomputers exist 
because adults feel that they are just a fad in education 
and will socn fade into history when their novelty wears off 
as have other fads. Some fear that microcomputers may be 
nothing more than a 11 g immi ck 11 or an expensive toy: 

They are a glorified activity centre. 

They are an expensive distraction. 

Kids will just fiddle with them; they 
will get nothing out of it. 

Flash cards and other techniques do the 
same job as micros and are less 
expen si ve . 
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Finally, older adults in the over-fifty age group 
sometimes say that they are not intrigued with 
microcomputers. In the words of one older principal, "I 
feel too old to get involved -- I am frightened. I am too 
ol d- f as h i oned in my ideas about education. I can't see 
micros in the classrooms." 

Uneven pupil preparedness. Pupils vary widely in their 
microcomputer expertise- Some have been exposed to the 
ma chines at home or th<jugh their pa rents* work; others have 
not . 

Even within the school environment, some are getting 
more chances to learn about m^^ocomputers than others. 
Certain pupils may volunteer or be selected to attend the 
George Brown courses, the TBE Saturday morning enrichment 
classes, or school microcomputer clubs. Some get more 
experience on school microcomputers because of stipulations 
teachers lay down as to who gets access to the machines; 
such stipulations may give access to those who deserve 
rewards, those who are bright, or those who need remed i a 1 
work . Some pupils are in classes where the teachers are 
knowledgeable about microcomputers; others are not. 

In an earlier section of this report, it was emphasized 
that many believe that the vast majority of pupils love 
m i c r ocompu t e rs ; howe ver , the re a re pupils who are not so 
interested in them or who do get bored with the machines 
and/or the software. As well, not all students like to do 
the same things on the ma chines. Some a re initially anxious 
when introduced to microcomputers while others get 
frustrated or agitated working on them: 

Micros are a waste of time. (Pupil) 

The students did not object when the 
micro left the classroom. 

The student was more interest ed in the 
baby chicks. (Researcher) 

I would rather draw pictures. (Pupil) 

The students become bored with the 
soft wa re and soon want to develop their 
own . 



The kids are bored with the games. 

It is frustrating when you can't do what 
you want with the micro. 

Some kids are very anxious about the 
micro. They get tense and call it names 
when they get the wrong answer. They 
sometimes accuse the computer of 
cheating or letting the other kid win. 
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I was a bit nervous at first. I didn't 
know what to do. Every time the teacher 
asked me if I wanted to go to it, I 
wou 1 dn 1 t . (Pupil) 

Programming is repetitious and boring. 
(Pupil ) 

We get bored only when the subject or 
game is boring. Like if you don't have 
to think about the game and you just 
push buttons. Games are only fun if 
they take thinking and if they are 
adventure and challenge. (Pupil) 

Many teachers say that boys and girls are equally keen 
about microcomputers; 

There is no difference between boys and 
girls in their ability to pick up micro 
know ledge or in their desire. 

Once the kids are micro literate, there 
seems to be little difference according 
to sex . 

Reports from other teachers and pupils suggest that boys are 
more interested in microcomputers, particularly at the 
beginning when a ma chine first becomes avail able, and a re 
more likely to be aggressive about gaining access to them. 
Some girls feel dominated by the boys, and several teachers 
said that they had to intervene to give the girls a chance, 
after which the girls showed equal skills and interest: 

I have not seen any real difference 
between the girls and boys, although 
last year the boys were initially more 
adventurous. After a schedule was 
adopted and all had turns, the girls 
were more willing to explore the 
possibilities of the ma chine. Pairing 
girls together hel ps . 

Boys are more interested in the computer 
maga? i nes . 

Math oriented boys are the ones who want 
to go to the George Brown course. 

I have to intervene to get the girls 
started, but then they love it. 

Older girls start to pretend that they 
can't work on the micro - fears start 
setting in about grade six. They don't 
think of it as feminine; they call the 
machi ne a "he" . 



ERIC 



57 



-53- 



Girls a re hesitant; the boys push them out. 

The girls would rather work by themselves 
wi thout the boys . 

The boys help us sometimes* but they go too 

far; they play the game for us. Sometimes 

they are too pushy; we have to tell them to 
"get lost". (Girls) 

An article in the Boston Sunday Globe written by Lois 
Coit entitled "Girls, Boys and Computers - Equal but 
Different" supports these ideas: 

- There is no difference in ability or 
1 eve 1 of interest. 



- There is a difference, however* in 
what male and female students like to 
do with computers. 

- Equal access can be a problem* but it 
doesn't have to be. (Coit 1983 , 21 ) 

Coit cites several sources to make the points that (1) it is 
important for both male and female students to be encouraged 
to take advanced courses, (2) girls should be provided with 
f ema 1 e role model s * and ( 3 } school s should be careful to 
provide equal access. 

Some teachers and re searchers made the observation that 
girls are more proficient* attentive* and patient on the 
mach i nes . 



Uneven parent p re pa redness. Earlier it was noted that the re 
a re parents who are hi ghly prepared emotionally and/or 
intellectually with respect to computers and that some a re 
actively involved in promot i ng the use of microcomputers in 
the schools. However, a larger number are not conversant 
with the topic and a re ex t reme ly naive about what their 
children are doing on the machines while in school. 

Most parents have no microcomputers at home, and many 
do not use them at work. Few have forma 1 computer training. 
Not every family can afford a micro* so many have no plans 
to purchase one. Some a re traditional and resist 
innovation; they dislike modern things. Others feel too 
bu sy to get involved. 
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S1ow t uneven policy formul a tion . The Ontario Ministry of 
Education has issued eight poTTcy/ program memoranda* to 
directors of education and principals of schools regarding 
computer technol ogy in On tar i o school s. Memorandum No. 31, 
"Computers in Education", which was issued on February 23, 
1982, contained the only ministry policy on computers in 
education in effect throughout this study, however . 

The purpose of Memorandum No. 31 was to outline the 
policy in the Ontario education system. It indicated that 
computers would be used for administrative purposes and by 
students for direct learning, and that there would be two 
fundamentally different ways to use computers in the process 
of teaching and learning: 

The more significant way will be the 
creative use of the computer by 
individuals; writing, composing, 
designing, analyzing and other 
extensions of original thought. 

The second, and currently the most 
prevalent way in which computers are 
used in education, is to gain access to 
learning materials and information 
resou rces . ( p . ftZ ) 

The memorandum indicated that all students must be given 

opportunities to use computers In the first way but also 

warned boards not to make large- scale purchases of machines 
that would eventually be incompatible: 

During the 1982-83 school year, the 
Ministry of Education will provide 
grants for the acquisition of 
microcomputers that meet criteria which 
guarantee compatibility in the use of 
lessonware and courseware. It is 
anticipated that only limited numbers of 
computers meeting these approved 
criteria will be available during the 
1982 calendar year. While the 
devel opmen ts outlined above are taking 
place, and particularly during the 
remainder of the school year 1981-82, it 



*The following seven memoranda were Issued on March 24, 
1983, during the same month as the data collection for this 
study was completed: No. 67, "Functional Re qui remen t s for 
Microcomputers For Educational Use in Ontario School s " ; No . 
68, "Provincial Assistance to School Boards in Ac quiring 
Second Generation Microcomputers"; No. 69, "Educational 
Software for Ontario Schools"; No. 70, "Computer Studies 
Curriculum Guideline"; No. /I, 11 1 he Exemplary Learning 
Materials Project"; No. 72, "planning for the Effective 
Utilization of Computers in Education"; No. 7 3 ? "Overview - 
Computer Technol ogy in Ontario School s" . 

59 



-55- 



is suggested that although boards should 
refrain from large scale purchases, they 
should continue to acquire some 
microcomputers for specific use, in the 
way that purchases have been made to 
date . 

The ultimate necessity for 
compatible machines, and the 
announcement of grants which will 
support that policy, should not cause a 
del ay in the progress of schools and 
boards towards the use of computers in 
the curriculum. ( p . #3 ) 

Many school personnel who participated in this study 
felt that the rai.oi st ry_Vs_pol icy lacked the specifics and 
direction that they needed and wanted. Little was said in 
Memorandum No. 31 about which pupils should be involved with 
microcomputers; as a result, many school personnel were 
unsure about whether or not to get involved them selves, to 
what extent, and for what purpose. Instructors of 
in-service courses, forma 1 courses, and workshops for 
teachers had little in the way of guidelines, directions, 
and structure for setting up their prog rams. Pu; i 1 s were 
not required to learn about or use microcomputers as a part 
of the el emen tary school curriculum. 

The TBE has establish ed guidelines for Grades 7 and 8 
to ensure that pupils have a degree of computer literacy 
before entering high school;* however, there is little 
provision for computer studies in Grade 9 in the secondary 
schools. Memorandum No. 70 indicates that a new curriculum 
guideline for computer studies, which will set out policy 
for the development of courses related to computers in 
Grades 10, 11, and 12, is in the final stages of production. 

Consequ ence s of Uneven P rep arednes s 

A major~consequence of the uneven preparedness context is 
controversy and diverse practices in a number of areas. 

Controversy over prioriti es. Considerable confusion and 
controversy exists over the priori ty that microcomputers 
should be given in the Toronto el emen tary school system , and 
in actual practice the priori ty given them varies from 
school to school and from class to class. Some educators in 
the Toronto elementary school system are making micro- 
computers a top priority or are rapidly moving in that 
direction. They feel that the money is we 11 spend and tend 



*The guidelines suggest that 
understanding of the impact 
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should be 
should be 
have some 



i ntroduced to 
i ntroduced to 
understand i ng 



pupils should have some 
that computers are having on society, , 
the careers created by computer technol ogy , 
the operation of computers, and should 
of computer prog rammi ng . 
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to assert that there is no way to escape 
and that they might as well adjust to it 
comments are typical: 



the new technol ogy 
The f ol * owi ng 



Computers are here to stay; the sooner 
we get involved in an organized way, the 
better we'll be able to take full 
advantage of the machine. 

It is the responsibility of the schools 
to train kids and prepare them for 
involvement with micro technology. 

It would be a mistake to disregard 
micros because of what they do and how 
they do it. 

Computers are just going to be here. To 
say that we can or should start at a 
particular stage or at a particular time 
in life or age is not important we 
can not control i t , 



I would sel ect 
ma ter i a 1 . 



a micro over all other 



Computers should be used for all 
subjects across all departments. 



L^st summer when I 
$1200 on a printer 
(Principal) 



suggested 
everyone 



we spend 
agreed . 



Micro must 
there . 



be a priority. It must be 



Special education kids should have as 
much micro expo sure as possible. It is 
a way for them to become more 
knowledgeable of their environment, and 
micros are the environment. 

I feel that school priorities will 
change from a need for more textbooks to 
more and better software. 

Ultimately micros can be cost-savers, 
but software first needs improving. 

Other educators are much more cautious, however, and 

warn against j ump ing on the microcomputer bandwagon. This 

viewpoint was summed up by one school staff member as 
foil ows : 



ERLC 
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The thing is not to get involved with 
micros only because they are here but to 
carefully and slowly map out an 
effective and useful strategy for use in 
the class, with both teachers and 
students. We should go at it slowly, 
feel out the territory and see how 
things are going. 

Still other school personnel question the cost of the 
machines and feel that they woulc^ rather spend the money on 
such things as photocopiers, stereos, science equipment, 
videotape recorders, books, workbooks, and human assistants. 
Some feel that what can be done on microcomputers can also 
be done without them: 

Can use paper for the same things. 
Mi c ros are a frill. 

It is a sophisticated textbook. Visual 
learning isn't the only way. 

I haven't seen programs thatcouldbe 
more useful than dittos. 

I can see the micro as a tool but not 
the tool . 

Some teachers are willing to have a mi c rocompu ter 
around, but maintain that it should not be the focal point; 
they say that the ma chines will never be able to replace 
teachers and book s : 

You can ' t re 1 y on them entirely. 

Micros are not an "end-all" or "be-all". 

I value books for reading; 1 am dubious 
of micros for that function. 

Computer should be a servant, not a 
master . 

We need language literacy before 
technological literacy. 

Finally, there are those administrators and teachers 
who feel loaded down with other responsibilities and say 
that they can not cope with mi c rocompu ter s : 

Micros are not a priority with me, 
although I see micros have made an 
impact in my school. My school is only 
abl e to respond to emergency situations 
at present, and micros are not in that 
category. (Principal) 
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The board asks us to do so many other 
things - - we have little preparation 
1 1 me . 

Micros impose upon other important 
c 1 ass room and school activities. 

It is difficult to use a micro in the 
learning disabilities classes because 
other work must be a priority. 

The whole computer prog ram depends on 
the individual teachers and the i r 
interest and/or keenness, which is not 
ideal. Micros are time-consuming for 
most teachers . 

Con trove rsy over goals and pur poses. Consider able confusion 
and controversy exists over what to teach pupils about 
microcomputers and the function that the machines should 
pi ay in the overall education of the children. In actual 
practice goals and purposes vary from school to school and 
class to class. Substantial n umbers of teachers, parents, 
and pupils want microcomputer prog rammi ng taught in the 
school s ; they consider it an essential and important skill 
in today's computerized world. Many also believe that it 
helps children develop other skills such as planning, 
organization, self- discipline, and logical thinking. 

Conversely, others are not convinced of the necessity 
of pupils 1 learning to program. They feel that it is 
sufficient for elementary pupils to be exposed to computers 
or to understand the concept of programming without actually 
being able to do it. Some reject the idea of teaching or 
learning programming on the basis that it is a boring, 
repetitious process. Consider the following remarks: 

I wouldn't want to program forever; it 
is boring once you know how it works. 
(Pupi 1 ) 

It takes a couple of months to make a 
really good program. (Pupil) 

If micros are for programming, forget 
it. 

I do not expect to turn out programmers. 
I expect my students to understand BASIC 
in a non-complex way. Students should 
become familiar with the capacity of the 
computer . 

The main goal at the elementary level is 
to have fun with the micro and to feel 
at ease. 



Kids shuuld learn to be intelligent 
users. They don't need to learn how to 
program. £» 0 
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Kids will just grow with computers. 
Schools, therefore, should allow 
computer programming to grow informally 
at the el emen t ary level; that is, avoid 
formalizing it too much. 

Part 1 of this report 1 ooked a t the various definitions 
that school personnel give for the concepts of 
compu te r 1 i te racy and compute r awareness. Regardless of 
e xac t de finition, many cite literacy or awa renes s of 
computers as an important goal for elementary pupils. This 
can include the ins and outs of how computers work the 
researchers found that some pupils are a little vague about 
this: 

The computer is a "brain calculator' 1 . 
(Pupi 1 ) 

Have you got a brain in there? You have 
to have a memory of some sort or 
otherwise you wouldn't work. (Pupil to 
micro) 

I think computers are "intelligent 11 . 
The game Android Nim gets more 
intelligent as you go. (Pupil) 

The micro has a brain like man. It 
thinks by itsel f . (Pupil ) 

Does it have a battery? Hill it run 
down? (Pupil) 

Awareness and literacy can also include history of the 
technology, its effects or, society, social issues and 
concerns, the computer's use and applications in society, 
future jobs and careers, educational implications, mechanics 
of ope ration, prog rammi ng skills, tape -editing skills, or 
just sim pi y use of the ma chines: 

I offer a history of the micro and 
possible uses before letting the 
students use them. 

Computer knowledge/literacy is inherent 
in its use . 

Students should know how to edit tapes; 
that is, have some degree of computer 
1 i te racy . 

Mechanics should be part of computer 
1 i te racy . 

Students *mvp been doing a lot of 
awareness ; \;i £ h literature); but little 
programmi n^j . 



64 



-60- 



Social issues and concerns about micros 
should be integrated into the regular 
curriculum. 

I present information to kids regarding 
micro applications in the job world to 
get them thinking about their choice of 
high school programs. (Special 
educat i on teacher ) 

Contr ove rsy over method s . Obviously, there are numerous 
aspects of mi c rocompu ters that can be and are being 
presented to elementary pupils. There are also a variety of 
opinions about the strategies that should be used to 
accomplish these goals. Some teachers, parents, and pupils 
say that microcomputers should be presented as a separate 
course, for which pupils would be graded. Others think that 
the machines should be used as educational "tools": 

Computers should be a subject so you 
understand what is going on in the 
world; to teach you about business and 
help you find information. (Pupil) 

We should have a period just for 
computers . It shoul d be a separate 
subject. There should be a special 
classroom that has thirty computers and 
an experienced teacher (Pupil) 

Elementary schools should provide a 

se pa rate course for computers. (Parent) 

Micros should be used for reinforcement. 

Micro should be a re sou re e. 

It is just another teaching tool. I use 
i t at my con ven i ence . 

In using the microcomputer as a tool, some say , every 
effort should be made to in te grate its use into the regular 
curr icul urn: 

I am integrating micros into my program 
for use in the regular curriculum. I do 
not see the micro as an additional 
activity. I see it as an integral part 
of the curriculum to help kids learn. 

Micro is part of seat work. 

The programs should match what the kids 
are doing in their regular English 
, class. 

Controversy over age. Considerable confusion and 
controversy exists over the age at which pupils should be 
introduced to microcomputers, and in actual practice the age 
for introduction varies from school to school and class to 
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class. Many individuals commen ted on the inconsistency of 
the practices in elementary and secondary schools: 

The re isn't a sufficient link with the 
high school prog ram. The high school 
program repeats what the students 
learned in el emen t ary school. The 
computer training is not continuous. 
Frequently it is not all owed in Grade 9. 
I have high school students who return 
here to work on the computers because 
they don't have them in the high school. 

Kids leaving Grade B with proy rammi ng 
ab i 1 i ty are beyo nd Grade 11 level at 
h i gh schoo 1 . 

High schools have computer courses. Why 
should Grades 7 and 8 pupils learn what 
will be repeated? 

Because so many elementary pupils are 
learning to program i nf o rma 1 1 y , it is 
possible that in five years' time the 
ministry's proposed Grade 10 computer 
studies course will be obsolete. That 
is to say, in five years' time, our 
present cohort of Grade 5's will have 
learned what the ministry proposes to 
teach them in Grade 10. 

I want to take computer studies in Grade 9. 
(Pupil) 

Many Kindergarten and Grade 1 children are working on 
microcomputers, and some are programm ing. Numerous school 
personnel and parents strongly favour introducing 
microcomputers at as early an aye as possible and claim that 
young children learn the skills quickly and easily; 

Little children do very well with the 
micro and word processor. 

I am surprised at how wel . the Grade 1 
kids took to it. 

By exposing young children, 1 hope to 
ward off future anxieties about 
computers . 

Children should be exposed to micros at 
the Kindergarten level where most of the 
learning ha bits are f o rmer> . 

There is no reason why even small kids 
should not be doing programming. An 
eight-year-old boy of mine already 
programs fairly well. 
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I want my child to learn at the primary 
1 eve 1 . (Parent) 

Introduce the young kids with simple 
math games. 

Not everyone agrees, however, that Kindergarten and 
Primary children should be working on tl.c machines. Some 
say that, for these pupils, human interaction is much more 
important and that it is essential for them to learn 
patience, discipline, and the basics first. Microcomputers, 
they say, should not be imposed on young children; their 
turn will come later. Others feel that the microcomputer is 
limited in its application to young pupils, since the latter 
may lack the necessary reading, number, and co-ordination 
skills, while still others com plain that the software is not 
appropriate for that age level. Thus, many schools start 
children at the Junior level, and many parents, as well, 
favour the introduction of microcomputers at this stage. 

Still others favour the introduction of computers in 
Grades 7 and 8, the level at which schools are likely to 
concentrate their microcomputer teaching because of the 
existence of TBE guidelines for these grades. And many 
believe that programming should be reserved for students at 
the Senior level. 

The idea that there is a minimum age below which 
children should not be using microcomputers has been of 
almost no interest to the authors of articles, in both 
educational and popular journals, about the educational uses 
of microcomputers. Zeiser and Hoffman state that "very 
young child re n, even as young as 18 months, can use a 
computer to execute simple programs" (1983, 253). No other 
reference to this issue of age was found, and the literature 
describes users of microcomputers in elementary school as 
early as Kindergarten. Waniewicz, Rosen, and Rosenswe i g 
(1982) surveyed teachers using microcomputers in 
thirty -seven school boards in Ontario. While their s am pie 
was probably not representative, their finding that 55 per 
cent of their 694 respondents were elementary school 
teachers suggests that the microcomputer is we 11 established 
in elementary schools throughout the province. 

Cont rove rsy over type of pupil . Considerable confusion and 
controversy exists over what type of pupil should be 
introduced to microcomputers, and in actual practice the 
type of pupil being introduced varies from school to school 
and class to class. Frequently, however, it is the 
in te rested, the bright, the high achievers, the we 11 
behaved, the math-oriented, those with experience, rnd those 
with extra time who are selected: 

I selected seven kids to attend the 
George Brown course. The criteria for 
selection were based on class 
performance, behavior, and interest. 

You need good marks and experience to 
join the computer rlub. (Pupil) 
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The kids who are ahead in the i r work a re 
alio wed to use the computer. 

All boys went to the George Brown 
course . 

The computer club held during school 
hours is only for those who can afford 
the extra t i me . 

The girls use It during class time 
because they finish their work first. 

Only the kids with computer kn owl edge 
(say from George Brown) are allowed to 
use the machine. 

The microcomputer will first be 
introduced to the gifted kids in the 
en r i chmen t class. 

Some administrators, teachers, and pupils firmly 
believe that mi crocompu ter use should be optional and based 
on i nterest : 

I do not insist that uninterested 
students get involved. 

If you had to do it, it wouldn't be fun. 
(Pupi I ) 

No one is forced to participate in the 
travelling lab only if in te rested. 

In contrast, staff members in other schools take the 
stand that every child shouid be using the microcomputer 
the bright and slow, boys and girls, regular pupils and 
special education pupils, pupils in Kindergarten and those' 
in Grade 8, inner- city and non-inner- city pupils. Staff in 
these schools are apt to devise schedules that provide equal 
access to all students and to pair or group students so that 
some do not dominate others. 

Controversy over teacher tra i ning and invo l veme nt. 
Con s l derabl e con f us i on and controversy al so exists over 
priorities and methods for teacher training and invol vemen t . 
There are teachers, parents, administrators, and pupils who 
believe that all el erne ntary teachers should know about 
microcomputers since "computers are now part of education", 
"teachers will look stupid if they don't know when their 
pupils do", and "the more experience a teacher has, the more 
viable a tool it becomes , and the be t ter it is for the 
pupils". Others, however, do not agree and feel that 
teachers' use of microcomputers should De voluntary; they 
would balk at mandatory invol vemen t . In the words of one 
principal, "I do not pressure the teachers to get involved. 
The teachers use the micros in whatever ways they wish. I 
call this a 'process of familiarization'." 
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In schools where there is a staff member who is 
recoyni2ed as an "expert" in microcomputers, there are 
likely to be teachers who feel that they do not have to 
worry about learning and who say, 11 You don't have to know 
about computers to be a teacher." 

If one takes the position that elementary teachers 
should become involved with microcomputers, there is then 
the problem of deciding what they should learn. Some say 
that, in order to make full use of the microcomputer, 
teachers should be able to deal with the mo re sophisticated 
concepts of programming; they should be able to write their 
own programs and teach and/or assist pupils to program. 
Others are not so sure, warning that programming skills 
acquired today will soon be obsolete. And there are a fair 
number of teachers who advocate learning just enough about 
programming to be able to amend, change, and "debug 11 
existing prog rams. Still other teachers are strongly 
opposed to learning or teaching pro g rainmi ng and say that an 
average teacher need only know the basics of how to turn the 
machine on and select and load programs; teachers should be 
facilitators, not experts. Then there are the nagging 
problems of whether teachers need to be technologists or 
repairers and whether they need to be familiar with the 
mechanics of such peripheral equipment as printers, word 
processors, disk drives, and monitors. 

This lack of consensus as to what teachers should learn 
about microcomputers is also manifested in their comments 
about the various courses they have taken. Some will say a 
course was too basic, others that it was too advanced; some 
will be disappointed that they were taught programming, 
others pleased; some would have liked a general literacy 
course, others not; s_om^ r expected to learn how to evaluate 
software, while others were not interest ed in this. 

/ 

The methods for teaching about microcomputers to school 
staff members are also diverse and frequently the focus of 
discussions. Some courses are taught by means of textbooks 
and lectures, some instructors emphasize a "hands-on" 
approach, and some use films, while other courses are built 
around computer manuals that explain the workings of 
microcomputers and give step- by -step assignments. Some 
teachers believe that they should be introduced to 
microcomputers gradually, beginning with a brief workshop in 
the school, while others c ompl ain that courses are too short 
and simplistic. The following are some of the approaches 
suggest ed by teachers: 

To introduce the micro, we put one in 
the staffroom with posted instructions 
so that the teachers could play with it. 

The present TBE in-service program is 
scaring teachers; a PD day is all that 
is needed — get teachers excited and 
then give them hardware and software. 
The micros will not sit idle. 
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About 2 or 3 hours sitting playing with 
a micro will make teachers less anxious 

it is really attitude that is 
important . 

Chang ing rol es_ and res p o ns i b i 1_ i_t_i e s of schoo l sta ff. 

Another consequence of an Tneven preparedness context is 
that the roles and responsibilities of school staff in some 
schools are changing with the introduction of 
microcomputers. Schools that are ma king extensive use of 
microcomputers invariably have a staff member who can be 
easily identified as the "expert 1 * and the ma in computer 
co-ordinator in the school. (For further elaboration of 
this point see the section on grass- roots preparedness.) 
This sort of arrangement c<? n create certain tensions, as the 
f ol i owi ng comments su 99c s t : 

There is considerable stress for the 
person co-ordinating or directing the 
use of microcomputers in a school . This 
person has no set time for such 
activities. 



I am the main co-ordinator for 
microcomputers in the school this year, 
and I resent it. I have been 
i n s t rumen ta 1 in getting the teachers 
started and have called staff meetings 
to sort out ways to handle some of the 
problems, but some other arrangement has 
to be made. 

When only one person is extensively 
trai ned , demands placed on him/her by 
inexperienced staff are unfair and 
i mpos s i b 1 e . 

Confusion about lines of authority and who should make 
the decisions about microcomputers also arises. One teacher 
reported that "The staff make inquiries of the principal, 
who lacks kn owl edge and in te rest, instead of the staff 
member who is knowledgeable and involved." 

What about the schools where no staff member has 
emerged naturally as the expert? Some schools have called 
in experts from other areas of the system for help and 
advice — there are perhaps half a dozen persons in the 
Toronto elementary system whft have done extensive 
consultation and have established reputations as leaders in 
the field; they may or may not hold positions that 
officially recognize their work and abilities as such. At 
least one school has hired an outside consultant. But 1n 
many schools, the lack of an expert is seen as a serious 
handicap: 



We need a computer studies assistant to 
help teachers with the routine 
difficulties that pupils experience. 
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We need someone to help us select 
programs and develop new programs. 

We need someone to talk to the teachers 
lo alleviate their fears and to show the 
possibilities of micros. 

A resource teacher would be nee for 
advanced pupils. 

The school needs someone to co-ordinate 
at least half time. It is real y a 
specialist position where the person 
would have to constantly update his/her 
know 1 edye . 

The idea of a computer consultant 
tunctioniny as other area consultants do 
wouldn't be enough. We need a half-time 
enrichment teacher. 

Because of staff mobility, staff 
reduction, and illness, schools may be 
unfortunate and lose their computer 
expert or other trained staff members. 



Sandra Browne, the LOGO consultant, found that written 
materials and instructions on the screen of the computer 
were insufficient for learning and that both pup/ils and 
teachers needed her expert advice: 

The instructions for how to save o*r to 
recall material from the disk are 
step- by -step instructions given on the 
screen as a set of questions. These 
instructions are simple enough that they 
could easily be used to instruct a 
machine. Nonetheless, without an expert 
demon st ration of how the disk should be 
used, neither the children, the teacher, 
nor an adult observer could understand 
how to use the disk. 



This apparent inability or absolute 
refusal to learn from written material 
should constitute a thought provoking 
reflection on the methods which children 
are encouraged to use to learn new 
skills. Mo re practically, it poses a 
problem in trying to create programs for 
rapid dissemination over a wide area 
where expert assistance is not alwavs 
available. (Sandra Browne 1983, 6) 



The teachers in some schools attempt to compe nsa te for 
the lack of an expert by sharing whatever little expertise, 
experience, resources, training, and materials that they may 
have. One principal said, 11 1 haven't worried about the 
problem of the expert leaving the school because I hope the 
teachers he originally trained will train ot hers. 11 
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Even with an expert, the effective use of 
microcomputers in a school requires considerable 
co-operation on the part of staff members. They need to 
a9ree about uses, schedules, locations, and wh ether the 
machines should be a priori ty for pupils. Without such 
a 9 reemen 1 1 frustrations and jealousies can easily arise: 

I am unhappy that one teacher has both 
machines. It is unfair. 

I feel resentful that my kids don't yet 
to use the micro. 



There is no point in 
teaching kids to use 
other teachers don 1 1 
t h rouyh . 



one teacher 

the micro if the 

want to follow 



We have to 
computers . 



"fight" each other for the 



Teachers at this school compete to be 
leaders re micros. 

The introduction of microcomputers into the Toronto 
e 1 ement a ry schools has increased the responsibilities of 
many teachers. This is the cumulative effect of all the 
pressures for and against* positive and negative* from 
within the system and from vithout, which seem to converge 
on the teachers. Many are feeling tremendous pressure 
concerning microcomputers* and some are resentful: 



1 consider the computer 
tremendous sacrifice on 
staff. (Principal ) 



pilot project a 
the part of the 



The teachers' time is so fractured 
(French* gym* swimming, choir, ESL) that 
I don't want to see it fractured further 
with micro courses. 

The mo st pressing concern regarding 
computer use in instruction is the 
amou n t of pressure it places on 
teachers. They must rationalize its 
use . 



Teacher after teacher, even the 
well trained* expressed frustrations 
general consensus is that it takes a 
properly with microcomputers: 



highly moti vated and 
re 1 a ted to time. The 
1 ot of time to deal 



I do not have 
what programs 
Toronto Board 



enough time to investigate 
are available at the 



It takes time to down load tapes at the 
board . 
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It takes time to supervise the 
mi c rocompu te r club after school. 

Mod ifying tapes takes a long time. 

Teachers should be responsible for 
deciding on re levant material and 
providing students with access to micros 
for educational use. This is 
t i me-con sumi ng . 

The micros detract time from other 

a re as. They are not ti me- efficient for 

regul ar cl ass use . 

Teaching computer literacy is difficult 

it is not a required course. It is 
difficult to schedule because of the 
time el emen t . 

Teachers and administrators haven't the 
time to take formal courses, preview and 
edit tapes, and make up programs. 

Time is the major hurdle in providing 
adequate instruction, reviewing 
programs, and relating computer use to 
curriculum. 

Loading the machine is time-consuming. 

Mrs. L ask i , the cl ass room teacher, has 
summa r ized her experience in using this 
format to present material by saying 
that the preparatory work was absolutely 
essential to productive work. The 
primary difficulty was that the amount 
of work required was enough that many 
child re n had difficulty in accomplishing 
all of it so that they could use the 
computer. This me ant that even though 
technical expertise was not required of 
her, she had to do a great deal of 
administrative work to ensure that the 
children had adequately prepared for 
their computer session. (B rowne 1983 , 16 ) 



The enthusiasm of some pupils can also create problems 
for teachers: 

The kids a re so Involved, it is hard to 
keep them involved in their other work. 

The micro can be distracting. I have to 
do a juggling act. All heads go toward 
^ t he mi c ro . 
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The kids tend to gather around the 
micro. I have to ask them to return to 
their desks . 



Young pupils, some exceptional pupils, and pupils just 
learning to operate a microcomputer tend to need extra 
teacher supervision, often on a one-to-one basis. Some 
pupils can not be left alore with the ma chines, and others 
constantly check with the teacher as they encounter 
difficulties. All of this represents extra demands on 
teachers 1 time and resources. 

Some teachers experience stresj because the normal 
balance of the classroom is thrown off when a microcomputer 
is brought into the schoo'. They must either select pupils 
to be withdrawn to use the microcomputer, devise schedules 
so that all have equal access to the machine, or allow 
children access to the machine on a random basis. 

The lack of good software that matches the curriculum 

t-f^au kle-s— HWty- teachers, ^mp f pp 1 t h p n p p rl tn romnpnutft by 

writing their own programs to match the individual needs of 
their pupils; this requires extra time, even though some 
teachers enjoy it. Others may use the software that is 
available but feel obliged to organize and supervise its use 
carefully to prevent the pupils* time on the compute rs f rom 
becoming simply play. 

Poor tea cher - pa r en t commu n i c at i o n Still another 
consequence "of an uneven preparedness context is a breakdown 
in communication between many school staff and parents. 
Many from both groups are not prepared in the area of 
microcomputers, and communication is difficult when school 
policy is not clear and specific. 

Re ports of poor commun ication regarding the use of 
microcomputers in the schools were made by both parents and 
teachers. On the one hand, some parents claim that school 
authorities have provided little in f o rm-at Ion: 



I have a very poor understanding of my 
child's experiences with micros. 

I dq not know what micros are used for 
in the schools. I don't know what the 
school system's policy is. 

I have not been contacted by the school 
about micros. No one has discussed the 
programs or my child's progress with me. 



On the other hand, some school authorities report a lack of 
interest on the part of parents; 



The pa rents ha 
been no respon 



ven't said much; there has 
se . 



He need a sell 



i n g job on pa rent s . 
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Una lli ed Ex terna l Pre p^a red n ess for Microcompute rs 

An "unallied external preparedness" context exists when an 
organization is under pressure to adopt and adapt an 
innovation that has been created by externa) agents who are 
mostly unallied with the organization. The pressure may 
come from the agents themselves, who feel they have. much to 
gain from having the organization accept and use the 
innovation, or the pressure may come from society in 
general, which believes in the importance and potential of 
ihe innovation. However, when the innovation has been 
designed by unallied agents, the organization may find that 
the innovation as it exists does not exactly meet its needs. 
This means that the organization must use the innovation, 
with its shortcomings, as best it can, or that it must take 
steps to change and improve the innovation to match its own 
special set of needs a nd c i rcums t a nces . This unallied 
external preparedness context is most useful in describing 
aspects of the impact of microcomputers in education. 

C o n t r i b u t i ng St rue t u r a 1 Con d i 1 1 ons 

There are at least three structural conditions that 
contribute to the existence and maintenance of the unallied 
external preparedness context in relation to microcomputers 
in education. These will now be discussed. 

Indus trial preparedne ss - - hardwar e. Microcomputer 

companies have manufactured many makes of machines, and they 
see education as a ripe market; in fact, business is 
perceived as putting tremendous pressure 1 on educators to buy 
its products. Some educators and parents are critical and 
suspicious of this pressure from industry and wonder whether 
such a revolution in technology should be allowed to 
influence the education of children: 



Computer companies are simply out to 
make money; they have no interest in 
education. 

There is a pressure developed and 
manipulated by the computer companies to 
revolutionize society. 

I feel the computer companies are 
becoming very wealthy, and their 
advertisements are often untrue but 
convincing to the general population. 
The companies seem to be saying that if 
you are not computer literate, you are 
not "with it" and will be left behind 
socially and in the work place. Even 
young children will not respect you. 

The ministry seems to be under a lot of 
pressure by the business sector to 
i mpl erne nt micros in schools as soon as 
possible. Micros have been "pirated" in 
by the board and the trustees don't even 
know what is going on. Is it a way of 
O getting out of a bad economic situation? 
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_[n d u s t r i_a I u np rep a rednes s -_- ed ucation al so ftware. Industry 

has produced little in the way of good academic software 
and. since the microcomputer companies are neither educators 
nor allied with educators, may never do so. Some industrial 
programs* mostly in the form of y ames , do have 
characteristics that can be said to be educational. 



E^uca tors '_u n^re^a rednes s - - s oftware. To date, very little 
good* ac ad em To sot twa re has been produced by educators. Few 
educators, be they teachers, principals* consultants* 
curriculum writers, or administrators* have had the chance 
to develop the skills necessary tor the production of such 
software or to cont em plate how microcomputers should be used 
i n educ a t i on . 

Consequence s o tUnal lied Ext ernal Pre p a r edness. 



f ro m m a ny 
soft wa re i s 



sources 



So_K w are i s obtai n e d 
t h i s "c on text i s t"h a t 
Software falls into two groups 
some is copyrighted. In the case 
THE purchases a licence either to 
wants or to make a limited 
extensive use of both kinds of tapes 



One consequence of 
obtained from many sources 
some is public domain, and 
of copy right tapes, the 
make as many copies as it 
number of copies. Teachers make 



With r esp 
mention <J that 
while many are 
software, o t he 
occur. On f o rt 
producing good 
software con t i 
for sure how e 
rather not tal 
the following: 



ect to copyriyht material, it should be 
it is very easy to copy such software, and 
morally against such a method of obtaining 
rs reported that they know "piracy" does 
unately, such piracy reduces the incentive for 

programs and may be one reason why good 
nues to be very scarce. While no one knows 
xtensi ve the pirating is, and most would 
k about it, one technician at the TBE related 



There is a problem with copyright 
software. We have a standard procedure. 
The teachers have to write for 
permission. I've been asked to copy 
tapes. I've only had one teacher write 
a letter. You know what that means. It 
means that teachers are taking them 
home, or to friends and are making 
copies. 

There are many programs available; the Ontario 
Softwa_ re Ca t J alogue lists more than 1000. However, as 
p re v i o"us 1 y mentioned, the majority of these tapes are 
considered poor, and since the microcomputers are in the 
schools, the teachers and pupils are constantly scrambling 
to get appropriate and interesting software. Pupils bring 
programs of their own to school. They bring in games from 
family computers and tapes that they have made while taking 
special courses. One pupil reported bringing in tapes that 
he had pirated from his cousin in Mew York. 



9 

:RLC 



Teachers, too, acquire tapes from family members and 
friends. They obtain tapes from other teachers and use 
conferences and associations such as ATTIM to make 
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exchanges. Various staff members in the Toronto elementary 
system who are recognized as computer experts have also been 
90 od sources ot tapes. Other outside sources of tapes 
mentioned by teachers were the Metropolitan Toronto Separate 
School Board, the boards of education for the Borough ot 
Etobicoke and the City of North York, the Dufterin Peel 
Separate School Board, the Ontario Institute for Studies in 
Education, George Brown -allege of Applied Arts and 
Technology, and the University of Waterloo. 

Controversy ove r ga mes . A second consequence of unatlied 
external p~repa redness Ts that there is considerable 
controversy among educators over the use of games on 
microcomputers in the classroom* The microcomputers are in 
the schools; good academic software is scarce; a large 
percentage of the software can be classified as games; and 
most teachers are not well-enough prepared to produce their 
own software* Consequently, games are being used. 



Some 
games and 
toys : 



staff members are very uneasy about the use of 
worry that pupils view microcomputers primarily as 



Kids learn games outside 
good for them to see the 
uses i n sc hoo 1 . 



school; it is 
educational 



The main purpose of using micros in the 
schools is to show kids that computers 
are not just toys. They have so much 
arcade experience with games* 

I am not too impressed with most games 
because of the violence* The violence 
is indicated not only by actions but 
also by noises indicating explosions and 
destruction. 

Teachers with these attitudes towards games tend to put 
limits on when pupils may use such tapes. They may restrict 
their u se to recess, noon hour, or after-school hours, or 
they may allow games to be used during school hours but only 
at a set time, such as Friday afternoons. Other teachers, 
particularly special education teachers, allow games, but 
only as rewa rds : 



I use games in the 
afternoons when i t 



class only 
has been a 



on certain 
good day. 



The children are allowed to play games 
(ten minutes each) only after they have 
finished their work . 



I hope games are not 
them as a reward . 



abolished, as I use 
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Maintaining control over the use of games, however, is 
not easy, as the pupils love them. Several teachers 
reported that they can not get their pupils to do a ny thing 
but play games: 
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I can't get the kids off games . 

All the kids know how to do is play. 

The kids weren't inte rested when they 
found out they couldn't use games . 

Kids want to play games only; they don't 
want to work or learn. Kids will even 
bring in their own tapes from home to 
assure that they have games to pi ay . 

Computer's encourage you to play mo re. 

Sometimes kids try to get out of using 
the micro when it is used for work. 

The use of games is also troublesome to control because 
many instructional programs are set up according to a game 
format* with the result that it is difficult to draw a firm 
distinction between playing and learning. One such pro gram 
drills multiplication tables and has the appearance of a 
video game. In this program multiplication tables are 
drilled; the question appears on a spaceship* and the 
correct answer must be punched in quickly if the spaceship 
is to avoid being hit. The use of microcomputers with this 
type of program has the inte re sting effect of leading pupils 
to view learning as game- like and fun; this in turn makes it 
difficult for teachers to make up their minds about using 
them. Here ar*i some commen ts from pupils and teachers: 

Kids see computers as part game - part 
i ns t rue t i ona 1 . 

Question: Is spelling a game? 
Pupil's Answer; Oh* yeah! 

You have fun and learn something at the 
same time. 

It makes teaching like a game. 

I allow games which have school content. 

Kids now think that learning should be 
made to look like a game. 

There are teachers* however* who have no qualms about 
using games in the class room* maintaining that they play an 
important role in introducing pupils to micro computers and 
that they have educational merit. Chessboard* Othello* and 
Lemonade Stand are cite:! as game- like prog rams that teach 
logic and problem solving. Games* teachers claim* can be 
used as models for pupils in the programming of new games. 
Games help with perception* reflexes* speed* and attention 
span; they help to reduce fear of micro computers* teach 
social skills* and are motivational. While more will be 
said of some of these uses later in this report* he re are 
threetypicalcomments: ^ 
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Games are a necessary stage. 

I can see using games at the Grade 1 
level, as they help with turn-taking, 
waiting* seeing that others have a right 
to win, and so on. At this stage, the 
children are moving from an egocentric 
to a social level, and these skills are 
important and essential. 

Games motivate. Programmers can learn a 
good deal from the motivating factor of 
games. Even if games have negative 
factors* there is usually a great deal 
of personal strategy involved as well as 
the user's ego - - these are motivating 
elements which are very important. Many 
creators of educational software ignore 
this motivating factor and think of it 
as bureaucratic drudgery. 



Finally, it should 
who were interviewed or 
the use of games in the 



be noted that many of the parents 
completed questionnaires objected to 
schools. 



The popular i ty of open-ended programs. 
are widely used and liked. This u 



Open-ended proyrams 



are widely used and liked. This may be another consequence 
of unallied external preparedness context. The 
microcomputers are in the schools; good academic software 
which closely matches the curriculum is scarce; many 
teachers like to meet the individual needs of 



programs are very popular. 



i m c r ^ i i is c w v id c c i# i* h c i u m i v i u u a i u c cu ^ their pupils; 
and most teachers are not well enough prepared to produce 
their own soft wa re. The consequence is that open-ended 



An open-ended program is one that can be adapted or 
modified to suit the special needs of a particular class or 
an individual pupil; this is done by putting in one's own 
data, Ideas, conditions or limits. The following is a 
sample of comments about these programs: 

Programs need to be adaptable. I have 
just recently begun to see a few tapes 
from the TBE that allow for built-in 
changes. This is a start. 

Last year Commodore produced a lot of 
programs that were " we 1 1 - dressed" . 
Programs without too many trimmings are 
better. When they are dressed with too 
many cosmetics, they can not be easily 
adapted. It is best to write plain 
p rograms . 

There should be changes in the design of 
software to suit the needs of teachers. 
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are good. 



timing can be controlled 
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Maybe programmed learning which is open 
would be more successful as opposed to 
pro grams which have always been closed. 

Special education teachers were particularly keen to 
have open-ended programs for the reasons already noted. 

Go ve r nme n t i n t t i a t i ves. Another major consequence of the 
unTTTf e d extern aT preparedness context is that the 
Government of Ontario is taking steps to make computer 
technology more suitable for education. Policy initiatives 
related to the application of computer techr. ology in Ontari 
schools were set out in several memoranda on March 24, 1983 
The following excerpts from these memoranda best describe 
the government's position and some of its initiatives: 

... in the spring of 1981 ... the 
Ministry of Education in cooperation 
with the Canadian Advanced Technology 
Association { CATA) , collaborated to 
desiyn a preliminary study of the 
characteristics of a microcomputer for 
educational use. 



Subsequently, the Ministry has been 
developing a forma 1 s t a t ement as to the 
functional requirements which 
microcomputers for educational use must 
meet in order to be recognized as 
extraordinary expenditure. The costs 
associated with this project hav^ been 
funded by the Board of Industrial 
Leadership and Develop me nt ( B I LD ) • 
(Policy/Program Memorandum No. 67, 1) 

Beginning in December 1983, the 
Ministry is prepared to accept for 
evaluation, computer systems whose 
manufacturers believe they meet the 
Stage I Functional Requirements. The 
evaluation will involve internal 
assessment by the Ministry, pilot 
testing in classrooms and technical 
bench-marking by an external testing 
organization designated by the Ministry. 
{Policy/Program Memorandum No. 67, 2) 

... the Ministry of Education and the 
Ministry of Industry and Trade have 
worked tog et her to bring about the 
formation of a new Canadian company 
whose major corporate objective is to 
design and manufacture computers for the 
educational market place. This market 
place has been peripheral to the 
objectives of most existing companies, 



so 



and it was felt that a significant 
industrial devel opmen t opportunity was 
open to a company prepared to make the 
educational market its prima ry 

0 bj ec t i ve . 

(Pol i cy/P roy r am Memorandum No . 68 . 2 ) 

The new company has become known as the Canadian Educational 
Microprocessor Corporation, or CEMCorp. 

the Government of Ontario, on the 
advice of the Board of Industrial 
Leadership and Develop me nt (BILD) has 
authorized the Ministry of Education to 
place orders with CEMCorp to a total 
value of ten million dollars. 

These orders will consist of two 
million dollars worth of prototype 
systems , deliverable in the sunime r and 
fall of 1983, and eight million dollars 
worth of fully developed systems 
deliverable in late 1983 and throughout 
1984, together with the necessary 
systems software. 

The prototype systems will be pilot 
tested in Ontario classrooms and will 
become the property gratis, of school 
boards providing testing facilities. 

The fully developed or "commercial" 
systems will be made available to school 
boards at a cost which is 25% of the 
manufacturers contracted price. 

The computer systems being 
developed by CEMCorp will be fully 
consistent with the Ministry's 
functional requirements. 
(Policy/Program Memorandum No. ^8 . 2-3) 

... the Ministry of Education and the 
Ministry of Industry and Trade have 
collaborated, in co-operation with the 
Board of Industrial Leadership and 
Devel opmen t (BILD), to institute a 
series of measures to assist the growth 
of an Ontario educational software 

1 ndu s t ry . 

( Po 1 i cy/P rogram Memorandum No. 69, 1) 

BILD funding has supported and will support several measures 
including the establish me nt of the Exemplary Learning 
Materials Project (outlined in Policy/Program Memorandum No. 
71), an advisory body, a process to identify and prioritize 
educational software needs, and a program of developmental 
grants to educational soft wd re producers. BILD funding is 
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also used for the purchase of licences from educational 
software producers, for research, for cataloguing, and for 
co-ordination. 

To initiate these programs, BILD funds 
have been provided totalling $1.3 
million in 198 3 and $*>.46 million in 
1984 . 



The 1983 funding will support 
prelim inary work. The program for 
grants to producers and purchase of 
provincial licences will begin in 1984 
and will be funded initially at five 
million dollars, growing to ten million 
by 1986. 

These measures are designed to 
provide support to an emerging private 
Ontario industry that can move to supply 
in large measure the educational 
software needs of Ontario schools. The 
expertise developed in supplying 
materials to Ontario schools which will 
meet the Ministries' evaluative criteria 
will provide a firm basis for success in 
other markets and ensure that Ontario 
teachers have full opportunity to 
enhance the learning of their students 
through the integration of quality 
educational softwares into the classroom 
program. 

(Policy/Program Memorandum No. 69, 3) 

E x pe r i me n t a j P repa re dn ess for Microcomput ers 

When dr innovation is introduced suddenly to a system (as 
microcomputers have been to education) in the contexts of 
grass-roots preparedness, uneven preparedness, and una 1 1 i ed 
external preparedness, everyone involved {in this case 
Kindergarten pupils to ministry officials) become 
experimenters in trie struggle to understand the innovation. 
This situation can be described as an " experimental 
preparedness" context. Within such a context, there are tew 
definitive answers; instead, dozens of ideas burst forth. 
Individuals in one part of the system may not know what 
those in other parts are doing and thinking; individuals at 
all levels may frequently change their minds about how to 
use the innovation; and much of the evidence regarding the 
advantages and disadvantages of the innovation is of an 
anecdotal nature. 



Given the three contexts previously described, the 
experimental preparedness context is essential if the 
innovation is to proceed, be fully developed, and be 
properly applied. Without this context, the innovation 
would very soon become stale and eventually stall. For 
some, the experimental context is an uncomfortable state of 
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a 1 1 a i rs t but 
and to break 
release ot energy and 



for others it provides an opportunity to create 
away from normal routines, with a resultiny 
e x c i t emen t . 



C^o n t r i bu t i n<j St rue dura 1 C ond i t_i_ons 

Tiit, three contexts discussed earlier - - yrass-roots 
preparedness, uneven preparedness, and unallied external 
prep o red r. ess - - are themselves structural conditions tor the 
experimental preparedness context. However, there is one 
other important structural condition that contributes to the 
existence and maintenance ot the experimental preparedness 
context; it is willingness to experiment. 

Willingness to experiment. In order for the experimental 
preparedness Von text to Vx~i st and be maintained, individuals 
at all levels must b* willing to experiment. It all the 
individuals at any one level refuse to experiment, then this 
context would no longer exist. If, for example, ministry 
officials formulated a policy that microcomputers must not 
he allowed in the elementary schools until high-quality 
academic software has been prod ed . or it la.yc numbers ot 
parents objected to their chilu : n ' s using microc om p u t e r s in 
the schools, then ^ h e context could not be maintained. In 
the case of microcomputers in the Toronto elementary school 
system, there seem to be a sufficient number of individuals 
at ail levels -- pupils, teachers, principals, consultants, 
co-ordinators, TBE administrators, trustees, ministry 
officials, and parents - - who are willing to experiment for 
the experimental preparedness context to exist and be 
maintained. 



The data in part i of this report show the extensive 
use of Commodore PETs in the Toronto elementary schools. 
The TBE has thus become an experiment in the use of PETs 
particular and microcomputers in general. Many staff 
members are pleased tnat the TBE is proceeding with the 
introducion of microcomputers (PETs) into the elementary 
System and feel that the methods of doing so in an 
experimental preparedness context are good. The words of 
tew teachers and administrators best express these 
attitudes: 

The TBE has done a good job in 
introducing micros to the system. It 
hands micros out freely with few strings 
attached and lets teachers explore for 
t hemse 1 ves . 



i n 
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The T8E lets teachers choose their own 
level of interest, and involvement. 
Teachers would balk at mandatory 
i n v o 1 vemen t . 

The wcy in which computers have been 
introduced is 900d. The students are 
given the freedom to explore on their 
own. This reduces anxiety. Also, by 
letting the micros into the schools at 
this age, the students will not L>e 
anxious about micros in high school. 
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The TBE has done a good 
the machines out if) the 
i s y ood . 



job they got 
school s , which 



The school has a yood relationship with 
the board. The information about 
computers comes , dnd it teachers are 
interested, they use It. 



The Department of Computer Studies 
Applications is doiny a yood job. 



and 



Various policies and initiatives of the Ministry of 
Education also maintain the experimental preparedness 
context, as the followiny excerpts from po 1 i cy / p roy ram 
memo randa indicate: 

The ultimate necessity for compatible 
machines, and the announcement of grants 
which will support that policy, should 
not cause a delay in the progress of 
schools and boards towards the use of 
computers in the curriculum. 
(Policy/Program Memorandum No. 31, 3) 

The Exemplary Learning Materials 
Project was established in order to 
identity individuals and companies 
m interested in, and capable of 

developing, a range of educational 
soft ware directly related to the 
learning objectives in Ministry of 
Education curriculum guidelines and 
exemplary of current best practice. 
{ Po 1 i cy /P rogram Memorandum No. 71, 1) 

Two studies have been funded by the 
Ministry: one by the Board of Education 
for the City of Toronto to look at 
technology, use, and teacher practice to 
identify some possible themes and/or 
relationships; the other at Queen's 
University to study the creative use of 
m i c rocompu t ers . 

(Pol icy/Program Memorandum No . 72 , 4 ) 



Five school jurisdictions 
throughout the province are 
pilot projects whose major 



involved in 
purposes are 



i) The identification of subject areas 
where computer applications have 
enhanced the existiny educational 
program; 
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ii) The identification of the effects of 
the creative use of computers in the 
classroom on teachers and pupils; 
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i 1 i ) The ref i nement of evaluation for 
lessonware/courseware. 
(Policy/Program Memorandum No. 72, b) 

Other jurisdictions also believe in experimenting with 
microcomputers in education. In Lexington. Massachusetts 
(Watt 198 3). the board has sought out interested teachers 
and encouraged them to introduce computers to their c I asses 
in whatever way they see fit. These teachers are to be 
models for other teachers, to produce ideas that appeal to 
other teachers, and to induce other teachors to use 
computers. After a three-day in-service trainin9 program, 
the board 9ave each of these teachers an Apple to experiment 
with. Sharkan and Goodman (1982) wrote the following in an 
article entitled "Improving the Climate tor Educational 
T ec hno 1 ogy " : 

To impose any innovation on teachers is 
frauyht with frustration. Feedback from 
teacher workshops has suggested: 

i) The key to the operation of any 
instructional technology device is the 
individual faculty member. 

ii) The development or the 
evaluation/selection of meaningful 
software takes time. The school 
administration should recognize this and 
provide the time. (Sharkan and Goodman 
1982, 12) 

Consequ ences of Experi mental Pre p aredne ss 
A major goal of this study was to gather as many iaeas as 
possible about the use of microcomputers in Toronto 
elementary schools, to comuun icate these ideas, and to 
establish themes for further experimental research. The 
ideas, of course, have developed from the TBE's use of PETs 
in mo st schools and LOGO in one classroom. 

Commodore products we11 _ a ccepted . In a context cf 
admi n i strators, teacners, and pupils who were general 1> 
unprepared in their knovlodge of microcomputers of any kind, 
the Commodore products ^ave been well accepted: 

The PET is all kids need or will ever 
need at the elementary level. 

The PET is good because of cost. 

I love the PET. It has served its 
purpose well. The micro stuff is all 
pus i t i ve . 

PET k ey boa rd is easy. 
PETs are " k i d- pr oo f " . 
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Some pupils and stall made suggestions for improvements 
in t in? PET that they believed would make it better for 
teaching and learning. Colour and sound were most 
frequently mentioned, white a few suggested the addition of 
joy sticks, laryer screens, animation, more sophisticated 
graphics, and larger memory. Sticking buttons and screen 
glare annoyed some, and a few complained that the print on 
the screen is too small and stylized. Some reported 
problems with loading the tapes copied at the TBE and noted 
that proyrams are hard to locate on the tapes. A couple 
claimed that storage on the tapes is unstable and that 
program s have d ? s a p pe a red from the tapes while they were in 
storaqe over the Summer. Physically handicapped pupils need 
special adaptations, such as guards, single switches, less 
c ensi u ve keys, a wider keyboard, a larger screen, larger 
print, and slower timing. 

Not everyone is happy about using the PET exclusively; 
some would like experiences with other machines and 
I dn yu a ye s , and some would 1 ike to see all machines 
compatible. Some pupils and teachers prefer other products t 
such as th<? Apple > IBM, and Timex-Sinclair microcomputers, 
or wish that the PtTs were smaller and simpler. 

Num erous benet i t s_ a rui_^se s repo r t ed . Microcomputers are 

seen having a wide range of benefits for, and countless 
uS'-s i , education. Some uses have become quite well 
established in the Toronto elementary system; others are in 
the embryonic stage and are spoken of mo re in terms of their 
potential. Most uses have the character of new revelations. 
The uses and claims ot benefits, most of which have not been 
subjected to fa rma 1 evaluation, include the following: 

1 . M i c r oc ornjj j t e r s jno t i v_a t e an d ins til con f i den ce . Most 

pupils are highly motivated to work on micros; tffey find the 
machines friendly, nonthreatening and controllable. 
Comments from pupils to this effect are quite fascinating: 

The machine is pretty special to me. It 
feels like a friend. It is someone to 
be close by you , 

It doesn't kick you. It is not rude. 
It acts like a fri end , 



the computer because it could 

a friend to everybody. It works 
friend because if you are mad it 
a 1 mj you down. It could also 
ou y i th equ i pment » 

It is easier to understand because it 
helps yjyfi go at your o^n speed. 

Micros are better than teachers because 
you can talk to them while using them. 
I like the micro because it doesn't take 
too long. The teacher doesn't have to 
tell you what to do , 
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1 1 ' s nice not to have a teacher standing 
over you telling you what to do. 

Teachers confiimed what the pupils said: 

Micros allow for Positive learning 
experiences. The^ remove the fear of 
failure, guilt, and punishment. 



The micro is 
When it tell 
the child is 
he/she knows 
person. 



a n on- threaten 
s the child he/ 
not resentful > 
the machi ne i s 



ing teacher, 
she is wrong » 

because 

not a 



Kids like the messayes from the 
c omp u t e r . 

Exceptional kids see micros as their 
t r i ends , 



Kids like micros because they can go at 
their own speed and no one com plains. 

The kids are in ontrol. The micro 
gives the child its attention. The 
child doesn't have to struggle for its 
attention as with a teacher. It 
interacts with the child. 

The machine exhibits infinite patience, 
therefore removing a sense of 
embarrassment for wrong answers. 

The students are highly motivated 
because they can control the machine. 
They can make the micro do things for 
them. 

Kids have a deep interaction with the 
micro. 

The universal enthusiasm of child re n for the 
microcomputer is widely reported in both educational and 
popular journals and has eve., been deemed worthy of an 
article of several pages in T i m e magazine (Golden 1982). 
However » all the evidence on the universal appeal of the 
microcomputer that has been offered is anecdotal. There has 
been little attempt <o estimate scientifically the extent of 
elementary pupils' interest in the computer. The following 
are four anecdotes from the literature: 

It's the first math teacher that never 
yelled at me. (Conn Hughes 1978, 13) 

Children using a computer have a high 
motivation to work because they get 
immediate praise for correct answers, 
and they can work at their own levels of 
difficulty. (Vienneau 1981, H3) 
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Children ... are extremely gratified by 
the responsiveness of a machine when 
thuy touch a button or turn a knob. It 
helyhtens the sense of being in control 
and comforts the child with its 
predictability. (Tittnich and Brown 
1981, 20) 



Computer-related learning environments 
catalyze people to do outstanding work, 
because they provide a setting in which 
each student can create things, make 
thinys work (a computer, for example), 
obtain real recognition for work we 11 



dune, and teach 
things which he 
1974, lb) 



others how to do those 
has learned weli. (Bel 



The positive nature ot the pupils* microcomputer 
experiences seems to instil confidence and increase 
s e 1 t - e s t eem : 

Kids learn with less fear and guilt 
about making errors, therefore 
increasing feelings of self-worth, 
success, and confidence. 

They are good for self-esteem. The kids 
walk around saying, "I can work with a 
c ompu te r . " 

The <:cess rate in programs produces 
positive reinforcement beneficial for 
se 1 f-esteem. 

One student dropped everything, fell 
over everything, and seemed off-centre 
all the time until he got the micro. He 
seeme, to immediately gain 
self-.jnfidence because of it. 

The micro gives my special education 
kids a sense of accomplishment; thus 
they become more confident and unafraid. 

2^ Microcomputers are qui ck and easy to use . Pupi 1 s like 

the idea of * ! pu sh i ng~"bu 1 1 on s " Instead of using pencil and 
paper. It is not only more fun, but it is much less 
laborious and considerably faster. Erasures can be ^ ec uted 
in a flash, and new ideas enter ed in a clean, neat fashion. 
The fjijpils describe it as follows; 

You save on pencil, paper, and ink; you 
just press a button. 

The buttons are fun to press. 
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It is different from being at a desk; 
you can type the letters instead of 
printing them. You don't have to write 
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1 1 saves t 1 lltt! , 

You r, t in use the 11 d e 1 e t e H button and 
erase a whole thought. 

Microcomputers provide pupils with i mined i a t e feedback 
and allow tor instantaneous corrections, 

3 * Mi crocomputers__a l,wa £ s_h a ve t_he_r_Uj_ h t_a n .sw^rs^_ Chi 1 d re n 

are impressed that microcomputers always have the right 
answer. They see them as having a brain and never making 
any mistakes. They say that you can not cheat with them and 
that you know riyht away whether you are riyht or wrong. 
One teacher said, "The machine is very factual. As a 
result, the student develops a very honest relationship with 
it." 

4_, Mi c rocompu ters are tun , Children tend not to see 

activities involving microcomputers as work, but instead 
reyard them as entertaining and fun. They consider the work 
they do on the machines to be part yatne and part 
instructional; they frequently treat the machines as toys. 
The reader is referred to the earlier section on unallied 
e x f e r n a 1 preparedness for a more in-depth discussion of the 
yame-like quality of microcomputers and the pupils' and 
teachers 1 reactions to this, 

JM i_c rocompu i_t_e r s_c a n_be u_s ed as reward s. Given that 



pupils have such positive attitudes towards and interactions 
with microcomputer it is not surprising that the machines 
can be used as very effective rewards. Pupils are allowed 
to use microcomputers when they finish their work, for yood 
performance, good behaviour, and so on. Microcomputer yames 
are frequently used as special reward 

6, M icrocomputers ca n control beh avior. Many teachers, 
particufarly special education teachers, reported that 
pupils 1 behaviour chanyes for the better when they work on 
m i c rocompu te r s : 

The machine takes on the role of 
therapist since it helps to modify 
behavior Dased on the intrinsic 
motivation generated by the micro and 
realized by the student. 

The machine is yood for hyperactive 
kids. It removes frustration. The 
machine is neutral as a behavior 
modifier. 

There is no discipline problem when the 
kids .ire on the micro. They are happy, 
co-operative, polite, and well-mannered, 

A student who takes the Saturday 
enrichment class and is really sharp is 
not as much of a behavioral problem now 
that he can put his energies into the 
micro. 
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One of the researchers recorded the following anecdote: 

Four students were moving around the 
room, talking, yelling, pushing, and 
th"owin9 books, boots, and chairs. One 
student was given computer time and the 
other three moved back to the machine 
with him. The noise level dropped 
d ra s t i ca 1 1 y . 

A few teachers said that they had pupils whose 
attendance and punctuality had improved because ot the 
m i c roc omput er s t 

_/\ Pupil_s_ concent rat e on m i c rocomput er s . Te ac her s , 

including Prima'ry and special" educ a t i on ~t eac he r s , reported 
that pupils concentrate intensely on microcomputers and that 
their attention spans are longer when they j re working with 
the machines than when they are involved i K i to any other 
activities. Most teachers viewed this in positive terms, 
and some felt that it could be generalized to other 
activities. Many pupils talked to the researchers while 
continuing to work intensely on the microcomputers. 

Microcompu te r s deve l op_t h inking skills . Working on a 



microcomputer is considered by many to be \ 1 for the mind* 
They say that it develops probl em -solving s. Is and the 
ability to think logically and that many programs require a 
great deal of reasoning and forethought. Some say that it 
helps pupils learn how to plan and organize. One teacher 
said, "The or9anized thinking required for micros may 
generalize to other areas of life. This is more important 
than being stuffed with facts." 

9_. M i c rocompu ter s d evelop pup i I s ' sel f -discipli ne, 

r e s p o n s i bf T i ty a nd decisi o n-making skills/ Ch ildren must 
learn "*f o be accurate and exact in interacting with 
microcomputers and to take meaningful responsibility for 
their actions; the simple consequence of not doing so is 
that the ma chines will not work. "It teaches the kids 
self-discipline," said one teacher, "and this is what we 
want." The pupils must be selective and must make decisions 
about what to do . 

10. M icroc o mputers are challenging. Children find 

mi c rocomput er s a challenge. They 1 i k- to compete with the 
machines to get all the answers right and often compete with 
themselves to improve their scores. One special education 
teacher said, "The micro is more challenging for the k i d 5 
than I cou 1 ever be." Some pupils claimed that they find 
programming a challenge, 

11. M icr ocomputers are good for eye- h a nd co-ordinatio n. 
Some teachers be! 1 eve that mi crocomputer s develop eye-frand 
motor co-ordination and even use computer games specifically 
for this pu rpo se . 

12. Microc omput ers are good for increasin g speed. Children 
say that computers make them think faster because the 

q machines are speedy, with Instructions flashing on and off 
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the screen very rapidly. The response time on some 
spelling, mathematics, and readiny programs can be 
controlled, so pupils can strive to increase their speed on 
a variety of activities, such as multiplication problems. 

13 • Microcomputers are good for teaching s uch things as 

J_^ea rni n g s equences . Kindergarten, Primary and English- 
as-a-Sec on d- Language ( E SL ) teachers sometimes mentioned thdt 
working on a microcomputer helps their pupils t to understand 
sequences, order of operations, directionality, and 
left-right progression. A game called Number Seq is 
considered good for young children. Young children in 
particular also learn to follow directions through the use 
ot microcomputers. 

lit*__M_ij: ro_c omjnj t e r s_d e w 1 op typing an d k eyboard ski I h L The 
use of microcomputers encourages the develop me nt of typing 
skills and teaches children the keyboard; 



It gives them a feel for the keyboard 
familiarization with the electronic age. 
They foel that they are modern, a part 
ot the business world. 

Kids who learn to use the micro in 
Kindergarten will type faster as adults. 



1 5 . Mi c ro compute r s d eve 1 o_p_ pu pils 1 visu al memo ry , This 

possible benefit of using microcomputers was advanced by u 
tew teachers* but little elaboration was offered. 

1 6 . Creative w ritin g can be d o ne on microcomp ut ers. Story 

Writer is one of the most popular and widely used programs 
in the Toronto el ement a ry system. Children of all ages use 
it to write essays, stories, and other com positions. 
Teachers and pupils say that writing at a microcomputer is 
superior to writing at a desk fur thre^ reasons. First, the 
mechanics jf writing are easier on a m ^rocomputer. More 
exertion is required to write or print th paper and pencil 
than to push buttons, and the final pro jet from a printer 
has a neater and more professional appearance. Second, 
editing is facilitated with a microcomputer or word 
processor; errors can be quickly erased, corrections neatly 
made, and deletions and additions more easily managed. 
Pupils often spell phonetically and then worry about 
corrections later. Third, it is easier to think at a 
microcomputer; inhibitions seem to be removed, and thoughts 
flow faster. The following comment s f rom pu p i 1 s and 
teacher are enlightening: 

I like the micro, as it gets the kids 1 
" creative juices' 1 going. They can do 
things on mien: that they can't do on 
paper, Young kids don't have mo tor 
co-ordination to write well, 



Students use the Story Writer. They 
write and don't need to worry about 
punctuation. They can correct easily 
once they ha v; their story put together. 
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When you use a pencil, you just think 
and write anything. On the computer it 
is different -- you think along with it. 
It is very good for writing stories. 
(Pupi 1 ) 

Kids first correct each others 1 errors 
on the screen. I then go ov^r it with 
t h ern and make additional corrections 
related to their level of learning. The 
kids then run the st o ry on the printer. 
The kids are very excited to see their 
own story in print. It enhances 
c rea t i v i ty , 

Story Writer is good for student 
sensitivity. Through writing, the 
students interact, , share information, 
and help each* other. 

The Story Writer is used over two-thirds 
of the time. In two weeks, one of the 
students wrote over seven pages! 
Another student who would not have 
written anything has do r<j three pages in 
the same period. With the computer, 
there is no red line through the page, 
no rough, messy copy. It removes the 
tedium of writing. Besides, through the 
mi:ro they have a chance to get 
published. 

Ideas c ome very fast with a micro; 
whereas, with pencil and paper they 
spend hours and come up with nothing. 
Students appoint their own 
proot-readers* The Story Writer has all 
sorts of potential. 



Story Writer is even used with Kindergarten pupils. 
The youngsters tell their own stories with no help or 
coaching while the teacher or an older student acts as a 
secretary and enters it into the microcomputer. The stories 
are then printed out and can be displayed around the 
classroom or entered in binders* 



Three stories written by elementary pupils on 
microcomputers are included in appendix C * 

1 7 . Microco mp ute r s are used for dri l l, rein fo rcement, 
and f emed i a 1 work * Microcomputers provide insta'nt feedback 
and endless repetition combined with positive reinforce me nt 
and infinite patience. These properties make them excellent 
tools for drilling, reinforcing, and doing remedial work. 
Liane Heller wrote the following in a Toronto Star article 
entitled "'Well Done, Gabr iel e 1 , Computer Tells Student": 
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1 he computer has time - and infinite 
patience. Students work at their own 
pace. ... The program explains to a 
student why a mistake has been made. 
(He I ler 1979. 1 1 ) 



1_H . Mi_c_ro_ co input ersj: .an be __u sed fo r simu lation. Lemonade 

S t"d rid "i s 'the "mds t "popuTTr simulation p rogram ; "i t is widely 
used. The proyram simulates the selling of lemonade and 
requires children to calculate profits, losses, and so on. 

A few teachers reported usiny science-experiment 
s i mu 1 a to rs , as the proyram Pollution. 

One teacher claimed that, " Simulation 9ames are very 
9ood if taken seriously." 

1 9 . Mic rocomputers ar e u sed for programming. 

Microcomputers a re used to teach pupils of all ages 
p ro9 r ammi ny skills, Teachers and pupils also use the 
machines to create new p ro*j r ams or to modify existing ones 
for use in the classroom: 



to be involved in ma king up 
classroom use. This tends 
programs more suitable. 

appeals to many elementary 



determine the program 
ict matter, and method of 
Tiie kids do the technical 



1 emp i s i ze programming and the 
knowledge that one is in control of what 
a micro do^s and must make it do things, 

My kids are learning to program. 
(Special education teacher) 



We like k 


ids 


programs 


for 


to make t 


he 


Progr >imi 


ny 


kids, 




The teact; 




design, * 


ub j 


p resent a t 


i on 


part. 





It is impossible to stop kids from 
learning to program in the elementary 
schools. 

20. M i croc omp uters are used to teac h sp elling. Many pupils 
reported liking such spelling programs as Hangman and Spd 
Spelling. One reading clinic teacher pointed out that the 
computer can be used without a program for this purpose; in 
such situations the machine functions simply as a "fancy 
typewri ter" . 

21. Microcomputers are used to teach mathematics. 
Microcomputers are used extensively to teach, review, and 
drill math concepts . 
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22 M i_c roc ompu t_er ^s_a re us ed to tea c h sc ience* Science- 
experiment simulations are being used by a few teachers. 
Good science software is, however, scarce* 

2 3 . M i_c_r oc omputers are used t_o teach geography* Geography 

games such a s" Open Pit Mine and Volcano Simu are being used 
to some extent. Good geography software is also scarce. 

2 4 » Microcomputers ar e u sed t o te ach F_renc h . A few 
teachers of French have begun to use microcomputers for 
tutorials and drilling* Again* there is a shortage of good 
French software* and teachers are not very familiar with 
what is available* 



2b. M i_c roc ompu t e r s are used to teac h music a nd a rt. 

Microcomputers* when modified tor sound, can be used to 
rreate music, and this use is just beginning in the 
elementary schools. One boy said that he had created a tape 
of "() Canada*' and another one commented* '*It is fun because 
it gets you to imagine things. 1 * 

Programs with the capacity to do graphics are very 
popular and can be used creatively for art purposes. 

2 6 . Mic roc ompu te r s a r e us ed t o t ea c h r ead i ng . 

Microcomputers are effective in helping pupils learn to 
read. The children must read to run most pro grams* and 
since they are keen to work with the machines* they are 
motivated to learn to read: 



Kids must be able to read instructions 
fast, as they flash on and off the 
screen very quickly. 

It is a good motivation for reading. 1 
used to have to force the kids to read. 
(Special education teacher) 

1>e kids never thought they would have 
to read to play a micro game. 

"he students were initially surprised 
that they had to read and write to 
operate the micro. It can help you with 
your reading by asking questions. 
(Pupi 1 ) 

The computer keyboard helps young kids 
learn the a 1 phabe t . 

2 7. Mic roc ompu te r s are used to teach lan g uage and gram m a^ r ^ 
There is some limited use of microcomputers in this area* 
but teachers are more likely to talk about the potential 
that the machines have for teaching language and grammar* 
By simply using microcomputers* pupils become familiar with 
such things as spacing between words* upper and lower case 
1 etters * and verbs . 
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28. __ Mi c recompute 
"of fn forma tforf." " 
of 1 n I u rin<i t i on in 
r emerube r the thin 
too, realize the 
just bey i nn i rt y to 
work can be f a c l 1 
teachers and p u p l 
it possible iu ac 
as ToMclon and In 
cieMyhttul way : 11 
c ompu ter." 



r s are used fo r th e__st o rin g an d ret ri e v i n^ 
To quote one pupfl , ,r Yb u can store To~a d s 
d micro"; another said, "It helps you 
y s you need." Teachers and librarians, 
stordye Cdpdcity of microcomputers and are 

use them in this way. Library research 
itated throuyh the use of computers. A few 
Is are talklny about yetting modems to make 
cess other ddta dnd information bases such 
to Globe.* One child put it in a 
you Cdn see the world through the 



29 _M i c rocomputers a re used for assessme nt a n d evalu ation. 
A very few tethers are beyinniny to use mi c r oc ompu t e rs for 
assessiny and evaludtiny students, while many more see the 
possibilities: 



It a printer were available, the 
could be used tor assessment of . 
students' work. 



micro 



I can chart the children's progress to a 
certain degree. (Special education teacher) 

It could be used for evaluation if 
schools were hooked up to a central ^ 
computer. ™ -. 

I collect information on student 
reaction and compile information on 
numbers ot correct answers. 
* 

One teacher has designed a program that is an 
evaluative, diaynostic, p-escriptive tool that teachers can 
use to individualize the mathematics curriculum for their 
s t uden t s . 

3U . M i c roco mpu ters ar e u se d for office and libra ry 
adm i n i st ratj on^. One principal said that the uses for a 
micro Computer in a school office are limited only by one's 
;mayination, and some schools are already making extensive 
use of microcomputers in this way. The machines can be used 
for writing correspondence, newsletters, and school 
newspapers; various secretarial and clerical jobs; producing 
course outlines, ti me tables, and budgets; keeping attend ance 
and other records; recording marks; ordering and 
inventorying school supplies; compiling statistics, 
addresses, phone numbers; and so on. Some teachers are 
beginning to use them for similar purposes: 



I am making 
and marks. 



a orogram for report cards 



I am usinn the computer to keep track of 
students' marks. A program called Marks 
is available. 



ierJc 



We are having a student write a program 
to put sudent records on the micro. 
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Librarians are also using microcomputers tor inventory and 
cataloguing purposes and to do such things as k e e p i n y track 
ot overdue books. 

31 « Microcomputers can fr ee t each er s 1 t i me an d e ne rgy . 

Oru e a teacher is familiar a nd V om f o r t a b 1 e with e~ 
mi c rucomputer and the pupils know how to use it, the machine 
ran tree his/her time and eneryy for other duties. Some 
teachers are already usiny the computer to free themselves 
from routine, non-teachiny tasks* while others are hoping to 
do so: 

The routine, mechanical, boring jobs are 
e l i m indeed with the micro, and I have 
time tor more creative pursuits. 



It should free my time -- it should be 
like an assistant. 



I hope micros will ultimately free some 
o t my teaching time; for example, reduce 
m a r k i n y time with self-correcting 
drills. 



32 , The microcompu ter as an a 1 1 e r na t i v e methodol o cj y 

oj__t oo fT Many teachers perceTve the mfc roc omput e r as a new 

and d f ft e rent teaching tool: 

The micro is an alternative methodology. 
It is fun. The micro is a novel way to 
teach . Another tool . 



I have L e e n wanting an alternative 
method of instruction. The micro 
sat sties this need. (Special education 
teacher ) 



There are hundreds of ways in which the 
m : ro can be used as a teaching tool. I 
J to teach a lesson with an overhead; 
l ^ I use the rwcro. 

3 3 M i c r o comp u t ers are used with young children. 

M i c r ocompu ters are used w^th young children who are just 
beginning to learn letters and numbers, A few ^>rbgrams\- 
such as Match Up N u m » M i % s i ^ q N u ft » Counting* and Clock are 
appropriate for children with such limited skills. Some 
spell their names on the microcomputers* learn to count, do 
y r a p h i c s » or become familiar with the alphabet. Seine 
dictate stories into the Story Writer program, 'ising an 
older parson as a secretary. 

Many Kindergarten and Primary teachers also use the 
microcomputer as an activity centre: 
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With the longer school day » Primary kids 
need a lot of activities* and the micro 
is a good one. It is better than some 
other activities in that it is more 
instructional* structured* and not just 
play. 

I use the computer to keep the kids busy 
after the regular class work is done. 

34. M icr ocompute rs are used with children learning the 
Engli sh 1 an cj uage . Mi c rocompu te rs a re used in ESL classes 
ana with chi 1 d ren in regular classes whose English skills 
are limited. As the following quotations indicate* the 
machines are used with these pupils for a variety of 
reasons: 



I use micros for drill practice* 
spelling* and verbs. (ESL teacher) 

I pair ESL kids with English 
knowledgeable kids on the micro. It 
helps them pick up vocabulary. 

Some games and programs stimulate the 
use of language. (ESL teacher) 

Micro use provides a common ground to 
bring kids of varied languages and 
cultural backgrounds together. 

The micro brings kids with poor English 
out of their shells. 

We concentrate on language tapes from 
the board* as most of our kids are from 
different ethnic backgrounds. 

A child with no English does great on 
the micro. It keeps up his in te rest. 

Child ren with limited language a re very 
i n te res ted . 



35. Microcomputers are used in special education classes. 
The many quotations scattered throughout this report from 
special education teachers attest to the popularity of 
microcomputers within these classes. One teacher said that 
Toronto board officials would be surprised if they knew how 
many spec ial education teachers we re taking the 
microcomputer courses. The benefits and uses of 
microcomputers in special education a re those that have been 
outlined for all pupils in the past several pages* howeve r » 
the following quotations are included to reinforce these 
concepts as they apply to special education pupils: 



ERLC 



Micros are 
educa t i on . 
conf i dence 



very beneficial in special 

They give students 
and help them g rpjw and adapt . 
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These students must earn the right to 
integrate back into the regular program. 
They are emo t i on al ly disturbed. 
Learning to share at the micro is part 
of thei r program. 

Mi c ros are good tor building group 
strengths among these children. 

It can be used as a visual aid -- 
visual/spacial concepts - - near 
point/far point focus. 

Micros are good in special education 
for variety, creativity, and 
individual ization. 

Special education kids benefit and show 
t remendous prog res s cn mi c ros . 



36 . Micro computer s are used with physically disabled a nd 
hospi talize d chi ldren. For many physically disabled 
ch i 1 d ren , microcomputers are just as important as 
wheelchairs. Those whose speech is affected and those who 
can not write or type can, with special adaptations to the 
computers, commun icate through the machines. The visual 
qualities of the mic rocompu ter also help in the instruction 
of hearing-impaired children. Microcomputers motivate the 
children and provide them with recreational activities. The 
machines also open up new educational and employment 
possibilities and make it easier for them to prepare for 
in dependent and useful lives. Their teachers strongly 
emphasized the importance of the machines for these 
children: 



Micros are a priori ty for these kids. 
It would be doing these kids a 
disservice not to allow them to use 
mic ros . 

The biggest use of the micro is 
motivational. In the final stages of 
some diseases, kids are frequently 
depressed. The staff has found that the 
mic ros help to occupy these patients, 
and in one case a teacher felt that the 
student's interest in a micro had helped 
to increase his life expectancy. 

The kids can now write all the stories 
in their heads, lengthen their 
commun i cation lines, enlarge* their 
educational possibilities, and be 
entertained with micros. 



Micro is very important. It is 
some th i ng the kids can handle and is 
marketable skill one of the few 
poss i bl e . 
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3 7 . Microcomputers hav e p oten t ia ) uses not yet exp 1 o red . 

Many tee 1 that m i c rocompu t e rs a re not being used to the"" 
fullest extent in the elementary schools. Some say that the 
machines are in their infancy and that educators have not 
yet scratched the surface in using them, that the entire 
system has been caught unprepa red in a phenomenon that is 
snowballing. These people feel that the majority of 
educators are not even aware of what computers can do* so 
the potential for teaching and learning with them will only 
be tully realized when both teachers and pupils a re tully 
cognizant of their many uses. Others warn that computers 
will never reach their full potential in education as long 
as the software remains poor and the number of machines is 
limited. These people feel that if the problems a re not 
solved quickly, pupils and teachers will soon become 
disenchanted with the machines. 

V_a_r iqus methods _us ed expe r imental l y . Another consequence of 
the e xper i me"n t a 1 ~p repa red ness context is that the TBE is 
trying a variety of met hods for introducing pupils to 
m i c rocomputers . 

Because a course in learning to use microcomputers is 
not part of the regular curriculum* because there are a 
limited number of microcomputers in most schools* and 
because many teachers are intellectually unprepared for the 
machines* many pupils a re introduced to computers through 
extra classes* clubs, labs, or special settings. 

The TBE co-operates with George Brown College of 
Applied Arts and Technology in providing microcomputer 
courses for Toronto elementary school pupils at the George 
Brown campuses. Pupils, usually from Grades 5 through 8, 
are select ed or volunteer for the courses in schools that 
decide to participate in the program ( some schools a re 
unaware of the courses). Teachers usually accompany the 
pupils to the courses and often take the courses th em selves. 
There are usually thirty pupils per class* often from 
several different schools and grade levels. Each child is 
provided with one microcomputer. The pupils are taught 
rudimentary skills and some programming and a re all owed t o 
experiment on the machines. George Brown College supplies 
notes, tapes, and ha nd outs and gives a certificate to each 
pupil who does two of three assign me nts. Pupils like the 
courses; they are learning about microcomputers in a new 
environ me nt without the normal school pressures. The 
instructors somet imes find the courses difficult to teach, 
since pupils are at different levels in their know ledge of 
m i c rocomputers . 

The TBE runs two microcomputer labs, which travel from 
school to school to provide Grades 7 and 8 pupils with 
exposure to computers before they enter high school. Each 
lab is equipped with several computers, disk drives* 
monitors, and printers and remains in a school for a period 
of one month. Each group of pupils receives ten 
instructional hours related to computer awareness and ten to 
fifteen hours of hands-on experience. Teachers also 
participate in the labs* which have been generally well 
recei ved . ^ 
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Gifted elementary pupils may learn about microcomputers 
through the TBt's enrichment courses, which are held during 
after-school hours and on Saturday mornings. Each course is 
twenty hours long and is offered in ten sessions. 

Several schools have microcomputer clubs, which provide 
pupils with the opportunity to become familiar with the 
lachines. Pupils usually attend on a voluntary basis. The 
clubs may be led and/or supervised by teachers, parents, 
and/or pupils. 

A few schools are involved with special pilot projects 
on computers, thus providing pupils with another chance to 
become i nvol ved . 

And, of course, many teachers are working the 
introduction of computers into regular school hours and 
activities. As noted earlier in the report, some teach the 
children themselves, some make use of parent volunteers, and 
some have the children teach each other. Teachers use quite 
a variety of methods to get pupils started on and familiar 
with machines, including films, textbooks, manuals, flow 
charts, direction cards, programmable calculators, flash 
cards, chart analysis, notes, chalkboard lessons, 
instruction booklets, individual instruction, group 
instruction, and hands-on experience. Of all these methods, 
however, hands-on experience is considered by many to be the 
most effective. 

Another very common practice is the posting of 
operating instructions near the microcomputers. One school 
laminated large instruction sheets and hung them up on an an 
easel near the computer in the resource room. Here is an 
example of a set of instructions that were observed near a 
microcomputer: 



LOAD AND RUN A PROGRAM 



1 . 
2 . 
3. 
4 . 



TURN PET ON 

INSERT TAPE AND REWIND 

TYPE LOAD AND PRESS RETURN 

LOOK FOR {PRESS PLAY ON TAPE #1) 

ON THE SCREEN 
PRESS PLAY ON TAPE DECK 
COMPUTER SHOULD INDICATE: 



5. 
6. 



SEARCHING 



FOUND "TITLE" 



8. 
9. 
10. 



7 . 



LOADING 

WAIT UNTIL PROGRAM BEGINS OR YOU 

SEE A READY SIGNAL AND CURSOR 
IF (READY) , TYPE RUN AND RETURN 
REWIND TAPE BEFORE REMOVING 
IF LOAD (ERROR) REWIND TAPE AND 
REPEAT FROM #3 A80VE 



DO NOT 



TOUCH TAPE WITH YOUR FINGERS 
TURN YOUR PET ON OR OFF QUICKLY 
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Pupils must first be taught the mechanics of running 
m i c rocornpu ters , and this again means that hands-on 
experience is essential. Child re n unfamiliar with the 
key board often require extensive instruction and practice on 

i t : 

Not knowing the keyboard is a problem. 
We find that plastic practice boards 
help a lot. 

Kids say keys are not in alpha be tical 
order and find the keyboard arrangement 
unnatural . 

Every time students spell a word, they 
seem to have to sear jh for the right 
letter. Several of the children let 
their right index finger run lightly 
over the keys (from left to right and 
from top to bottom) until they locate 
the letter they want. (Researcher) 

Children must also learn how to turn the machine on and 
off, load and unload programs, control bright r.ess , control 
the cursor, and operate special keys such as the Return and 
Run keys. These details can be daunting to a beginner. 

Pupils' abilities to deal with microcomputers and their 
previous knowledge, as mentioned before, vary widely, even 
at the s ame grade level; consequently teachers use different 
methods, adjusted to the child re n 1 s needs and interests: 

Method of instruction is based on levels 
of difficulty, progressing from a basic 
level to an advanced level depending on 
the students' capabilities. 

Teachers must decide what students 
should know about micros; some students 
may need to know about programming; 
others need to use it to learn (as a 
tool); others need only know about 
mi cros general 1 y . 



Young pupils, some special education pupils, and pupils 
learning the English language frequently need special help 
and attention with microcomputers. The so f twa re language is 
often too difficult and the instructions too complex for them. 
The initial training period must be on a one-to-one basis. 

Some claim that there is no "best" method of teaching 
about or with microcomputers, as pupils are all different 
and the uses of the machines are evolving. 

Sandra Browne (1983) used worksheets to introduce LOGO 
to the Grade 5-6 cl ass room at Maurice Cody Public School. 
The worksheets were designed to introduce the children to 
the concepts of problem solving and Included the following; 
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a problem sheet, on which the problem and the session 
objectives were stated and the major principles and 
references that would be required to complete the work 
were i nt roduced; 



a planning sheet, 
and the rewordi ng 
make a plan to be 



to assist pupils in the clarification 
of the question and to allow them to 
carried out in the computer session; 
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- an observation sheet, on which pupils could record what 
happened when the plan of action was carried out; 

- a log sheet to encourage the children to formulate and 
to interpret the relationships observed during the 
comput er session. 

The worksheets contained material that was part of the 
regular curriculum in mathematics and provided a series of 
p rob lems that required initial work f rom the pupils at their 
desks. Sandra Browne also discussed methods of teaching the 
children the mechanics of using the computer and emphasized 
the i m porta nee of hands-on experience and live 
demonstrations. Appendix D contains several pages of Sandra 
Browne 1 s report . 

Variou s locatio n s used experimentally. A final consequence 
of the expe r imen tal preparedness context is that the TBE 
schools are experimenting with where to locate 
microcomputers. Most schools were designed and built before 
anyone had ever heard of micro computers; therefore, there is 
no single area in schools that is universally recognized as 
the "place to put the computer". Add to this the fact that 
there are too few microcomputers to meet the demand, and the 
result is that each school devises its own system for 
housing its microcomputer(s) and for meeting the demands of 
staff and pupils. Sometimes everyone is happy with this 
system, and sometimes not. 

A multitude of factors must be considered in deciding 
where to put mic rocomput ers . They have to be plugged in; 
they take up room space; a table surface is needed; 
peripheral equipment must be considered; glare can be a 
problem; security is needed in some schools; the machines 
are awkward to move around, particularly up and down stairs; 
they can disrupt other activities; they are used differently 
by teachers and students; and so on. The location of 
microcomputers in a school Is also determined according to 
which staff members are trained to use them, or want to 
learn to use them, as well as the policy of the school on 
how many and which pupils should be given access to them and 
what the pupils should be doing with them. The 
personalities and teaching styles of those using the 
machines can also play a part in determining the location of 
mi c rocomput ers . 

Many teachers have one microcomputer or several housed 
permanently in their classrooms, and many others would like 
such an arrangement . These teachers tend to be the ones who 
feel that microcomputers do not disturb regular activities 
and who want to be closely involved with what the children 



102 



-98- 



are doing on them. In these classrooms, the microcomputers 
may be kept behind a makeshift enclosure (e.g., behind the 
piano, behind filing cabinets), in a corner designated as 
the "Computer Corner", or beside the teacher's desk. 
Sometimes nearby drapes and blinds are closed to prevent 
glare. 

Not all teachers, however, are enthusiastic about 
having mi c rocompu t e rs in their c 1 ass rooms and advocate a 
" cent ra 1 1 ocat i on" : 



We need a computer centre in the school 
which could take a class on a ti me table 
basis. 



In addition to one micro for every two 
pupils, we need a microcomputer centre 
with at least ten micros "banked" and a 
set timetable for each class. 

It is difficult to schedule regular 
activities when the micro is in the 
c 1 ass room. 

Things get very noisy when the micro is 
in the c 1 a ss room . 

There is no room in this classroom for a 
micro. (Special education teacher) I 
feel it is important for micros to be 
"banked" in an open, public area of the 
school so they are accessible to 
everyone who wishes to try them out. 

Resource rooms, spare classrooms, empty offices, and 
libraries are common central locations for computers, but 
the use of the library creates the most controversy; 

The 1 i b ra ry is a good place for the 
micro. The special education kids are 
using micros in the libra ry. It is a 
good arrangement , 

Micros in the libra ry have limited use 
due to limited staff (the librarian is 
only half-time) and space, 

The micro in the libra ry is disturbing 
to other programs . 

The micro has created chaos in the 
library. The students line up in front 
of the door long before eight o'clock. 
The libra ry has al most become a 
p 1 ay room . 

A third solution to the problem of where to locate the 
microcomputers is to move them around. Sometimes they are 
moved with the teacher train ed to use them; somet i mes they 
are rotated from classroom to classroom. This invariably 
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requ i res special arrangements, for the machines and 
peripheral equipment are awkward: 

We have a trolley to move the micro. 

The caretakers move them at night. 

I can't carry the micro; it has to be 
made more portable. (Female teacher) 

I would like to see a computer table on 
wheels - a table which is recessed so 
that the computer can sit on it. There 
should be a plug in the table. It would 
be rnori^ mob i 1 e . 



The micros are going to 
way we move them up and 
from room to room. 



get broken the 
down sta i rs and 



Several schools have both a central area with several 
"banked" microcomputers and a rotating microcomputer, while 
other schools rotate some computers and keep some 1 n 
cl assrooms . This type of solution seems to be the most 
satisfactory: 

One micro is a permanent feature of the 
special education class, another rema i ns 
in the science room, while the remaining 
two float around the school according to 
a schedule. 

Security can be a problem, but many schools take no 
special precautions; in fact, some teachers are 
philosophically against having the microcomputer "locked 
up". One teacher stated this position as foil ows ; 

Originally it was suggested that our 
micros be " 1 ock ed away" in sma 1 1 er 
offices, but I ob j ec ted . I think micros 
should be in a comfortable situation - 
part of other things - not hidden away 
or vie wed as some special, private 
activity. I like having the micro in an 
area where other people are coming and 
going and can see what is going on, and 
students can show what tney are doing. 

Some schools find it necessary to take special security 
precautions to protect their machines, peripheral equipment, 
and tapes from vandalism and theft. 
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Postscipt 

Our intent in outlining the four preparedness contexts 
discussed in this report has not been to construct a 
typology of preparedness. Instead, our goal has been to 
describe different comb inations of preparedness variables 
that appeared to characterize different aspects of the 
introduction and use of microcomputers in Toronto elementary 
schools and whose usefulness in predicting the course of 
institutional change could be tested in further research. 
The descriptions of preparedness contexts in this report 
should not be taken as summa ri es of findings, but ar 
hypotheses about the relationships between variables that 
might explain the introduction of the mi crocompu ter i n 
Ontario schools. This report is not intend ed to be 
prescriptive. The utility of the postulated theoretical 
variables has not been established. Furthermore , the 
definitions of the theoretical variables are not intend ed to 
be complete and precise. They are instead initial 
formulations, which can be clarified through further 
resea re h . 
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Our first recommend a t i on is for further resea rch into 
the validity of the theory. This resea rch could include 
experimental laboratory resea rch as we 11 as field resea rch 
in other school boards and in other types of institutions. 
The yoals of this resea re !i could include the provision of 
general operational definitions of intellectual and 
emolional preparedness, which would be applied to different 
types of institutions. This resea rch could also include 
examinations of the effects of preparedness contexts on such 
variables as productivity, morale, and so on. 

One of the more i mpor tan t non-theoretical findings of 
ihe present study is the yeneral dissatisfaction with 
educational software. A review of the literature failed to 
find a single article in which the effectiveness of 
educational software had been evaluated. It is clear that 
experimental resea rch to evaluate the effectiveness of 
different educational software products should be carried 
out as soon as possible. 

Another important non-theoretical finding of the 
current study is that microcomputers are seldom being used 
to teach material in the curriculum. Further research could 
establish whether this is the result of poor software or of 
other factors, such as the interests of the teachers who 
volunteer to use the microcomputers. 

Resea rch also needs to be done on the ways in which 
different types of pupils can most profitably use the 
computer. The teachers interviewed in the present study 
reported many ways in which microcomputers could be used 
with different types of pupils (ESL, exceptional, and so 
on), but did not discuss which uses of the microcomputer 
were not appropriate for such children. The appropriate 
educitional use of the microcomputer may vary with the type 
of cnild using it. Variables whose effects quite clearly 
need to be evaluated are age and type ot exceptionality. 
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Research could also be done to clarify the supposed 
motivating properties of the mi crocompu te r . Teachers often 
reported that microcomputers motivate children, instil 
confidence in them, and so on. However , empirical evidence 
of their enthusiasm has never been reported. These 
anecdotal data may be misleading, and an investigation of 
the attraction of the microcomputer for different types of 
student would be helpful in the designing of software. 
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So f twa re 

The following prog rains referred to in this report a re in 
the public domain and are listed in the Ontari o Softwa re 
Cat a^og^ue ( 1982), or the Ontario Educational Softwar e 
Pro ject^tl983) . The catalogues and diskettes with tfie 
programs on them are available at a mini mum charge from 
Au ro r a S of twa re Inc. in Ha i 1 eybu ry , Ontario or Windsor 
Separate School Board in Windsor, Ontario. 



Android Nim 

Chessboard 

Clock 

Counting 

Hangman 

Hard Invaders 

Lemonade Stand 

Marks 

Match Up Num 



Missing Num 
Number Seq 
Open Pit Mine 
Othel 1 o 
Pet Man 
Pollution 
Spd Spel 1 i ng 
Story Writer 
Vol cano Simu 
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Appendix A: Methods Used In Part 2 
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F i ve research technicians (known during the project as 
observers) were hired to conduct interviews and to observe 
classes. Interviews were conducted with teachers, other 
staff, and pupils at eighty-three elementary schools of the 
TBE . Observations of classes were also made at these 
schools. Parents' and guardians' opinions were solicit ed by 
questionnaire or at interviews in their homes. 
Administrative staff and the staff of other institutions 
Involved in the use of mic rocompu ters in the TBE were also 
i nterv i ewed • A grounded theory approach was used to code 
interviews and observations. 



Guidelines for Observers 



The observation team met on November 1, 1982, the day before 
the first visits to the schools. The grounded theory 
approach (Glaser and Strauss 19 67) was outlined by the 
principal investigator, and the ob servers were assigned 
readings about it. They were told to conduct interviews 
with as many teachers, other staff, and pupils as possible 
in the schools they would be visiting, and to be 
non-directive in their conduct of the interviews. They were 
told to take notes in each case, providing as complete a 
reproduction of the actual interview as possible, but not 
including in these notes any evaluations or judgements of 
what was said to them. The ob servers were also told to 
arrange observations of classes whenever possible and to 
provide similar non-evaluative notes of them. 

Sampl i ng of School s 

The in f o rma t i on coll ected in the su rvey of schools was used 
to define samples of schools for observation. It was 
decided to begin with those schools that had given the modal 
responses to the survey questions that dealt with the number 
and make of the microcomputers at a school, the year in 
which the first microcomputer at a school had been obtained, 
the places in which mic ro computers were kept, the grades 
taught by teachers using microcomputers, and the use of 
m i c rocompu ters in special education. This meant that the 
first s am pie consisted of schools having one microcomputer, 
a Commodore 4 03 2, which had been obtain ed in 19B1, which was 
being used by a teacher who taught a Junior grade, which was 
kept in a single classroom, and which was not being used in 
s pec i a 1 educa t i on . 

Schools were select ed f rom this sample for the first 
two weeks of observation ( No v ember 2-15, 19B2). The samples 
for the ensuing weeks were chosen so as to provide 
informative contrasts with the earlier samples or to allow 
the observers to reconsider the types of school observed 
previously in the light of their observation in contrasting 
types of schools. The samples for the rema t n i ng week s 
bef o re Ch ri stma s were as follows: 

in 
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- No v^mbe r lb-19: schools having one or two mi crocompu ters 
kept exclusively in individual classrooms and used by 
teachers of Grades 4 to 6; 

- November 22-^6: senior schools having one or two 
n* ; c r ^computers ; 

- November 29-December 3: schools having a total of one or 
two microcomputers, which were used in Kindergarten to 
Grade 3 ; 

- December 6-10: a selection of schools from each of the 
samples previously drawn, plus one school having more than 
five microcomputers. 

From January 10 to February 11, the schools visited 
during a week were not drawn from a single sample. The 
schools visit ed during these weeks included schools having 
more than five microcomputers* special schools under the 
jurisdiction of the Metropolitan Toronto Board of Education, 
schools having microcomputers used in special education 
classes, and schools run by the hospital and institution 
program of the Special Education Dep ar tmen t . 

From February 21 to March 4, schools having fewer than 
five microcomputers, used in the Junior grades, were 
visited, so that the last five weeks of observation would be 
spent at schools where microcomputer use was most typical. 

During all weeks of observation it was necessary to 
include in the schedule schools from outside the designated 
s amp le, because in each case some schools in the designated 
sample were unable to take part. 

Arrangement of Visits to Schools 

Visits to schools we re arranged with the principals or with 
staff members designated by them. The researchers suggested 
a length of time for each visit, but the schools had the 
final say about how long the visit was to last. The 
suggested length of a visit varied with the number of 
schools already booked for a week* with the maxim urn time 
being three days. The actual length of the visits varied 
from a few hours to three days, with most schools being 
visited for at least two days. Altogether, the visits 
included eighty -three schools and nine centres run by the 
hospital and institution program. 

Other Intervi ews 

Interviews were also held with many non-teaching employees 
and consultants involved in the introduction of 
microcomputers. Faculty members at George Brown College of 
Applied Arts and Technology who were teaching Toronto 
students and teachers were interviewed, as were f acu 1 ty 
members who were teaching courses about microcomputers at 
the Faculty of Education of the University of Toronto. 

ERIC 112 



- 1 08- 



Survey of Parents 

Class lists were obtain ed for fifteen randomly selected 
reyular-program schools. Ten pupils were randomly selected 
from each school's list, and in mid January letters we re 
sent to the parents or guardians of these pupils to explain 
the study and to ask them either to fill out a questionnaire 
about microcomputers or to be interviewed. (See appendix 
£ . ) Twenty- seven parents or guardians requested 
questionnaires, and four asked to be intervi ewed . (See 
appendix F.) Questionnaires were returned by fifteen 
parents in time to be used in the final coding. The parents 
or guardians requesting intervi ews were all interviewed in 
their homes at a time convenient to them. 

Coding and Sortin g 

Substantive and theoretical coding of intervi ews, 
observations, and questionnaires was carried out according 
to the rules outlined by Glaser and Strauss (1967). 
Saturation of a substantive code was defined as being 
recorded ten times by one coder. Coding was performed by 
the observers, the research assistant, and the principal 
invest! gator . 

Coding was conducted in three sessions, the first from 
December 13 to January 7, the second from February 14 to 
February 18, and the third from March 7 to March 31. Weekly 
meetings were held to discuss what questions could be asked 
in future to clarify the saturated codes already collected. 

In early April the principal investigator and the 
project officer conducted a theoretical sort of the 
saturated substantive codes (see Glaser and Strauss 1967), 
classifying them in categories that we re then used to derive 
the core category . 
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Appendix B: Survey Questionnaire Used in Part 1 
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|U-;tjj THE BOARD OF EDUCATION FOR THE CITY OF TORONTO 
b ', j I r>5 Cnlk^n Street. Toronto M5T 1P6. Canada, 598-4931 


September 22, 1982 

To: Elementary School Principals 
Re: Research Study on Microcomputers 

The attached questionnaire is part of a research study the 
Board and the Ministry of Education are conducting of the impact 
of microcomputers in elementary education* It asks for a brief 
description of the microcomputers* if any, at your school* and 
for some information about how they are used. 

Few systematic studies of this topic have been conducted, 
and the goal of the present study is to elaborate a theory which 
can be used to guide future applications in education. The 
information obtained from this questionnaire will be used both 
to develop this theory and to decide which schools to invite to 
participate in the second part of the study* in which research 
technicians will be interviewing staff and observing classes. 

This questionnaire may be completed by yourself or some other 
staff member at your school who is involved in the use of micro- 
computers. It should take about half an hour to complete. If 
there are no microcomputers at your school* please return the 
blank questionnaire. 

Questionnaires should be returned by October 8, 1982, to the 
Research Department. If you have any questions about completing 
the form, please call John Fit2Gerald at 598-4931, Ext. 392 or 
Sylvia Larter at Ext. 432. 

Thank you for your help. * £ » 

SYLVIA LARTER f Ph.D. JOHN FITZGERALD, M .a. 
Research Associate Research Assistant 

SL: JF:VV 
Encl. 

cc: Director of Education 

Associate Directors of Education 
Area Superintendents 
School Superintendents 

Co-ordinator of Computer Studies and Applications 
Chief Educational Research Officer 

tV6 


q Edward N t MtKeown, Director of Education/Ronald W. Halloed, Artociate Director of Education 
- R I C*" Mitchell Lennox, Superintendent of Prole* *»onal Services/DonaH C Rut ledge, Superintendent of Curriculum A Program 

Helen 1. &$som. Superintendent of Personnel/Michael I Rose, Comptroller 0 I Bidding* and Plant/David S. Paton, Comptroller of Finance 
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School : 



Please list celov all ihe -icrccoTUters nov at your school on a long-term 
basis or tha* you expect to be at your school on a long-term basis this 
year (:932-%L?^ ) , 

Include in V-5 list :r.i?ro?rmputers len* by teachers, or parents. Do not^ 
include peripheral equipment such as printers, dis* drives, or cassette 
recorders . 



Manufacturer 



3 HP 



-le^ 



Model Dumber 
(e.*, 5001 t ^Ql6 t l;032) of Units 



Total 



Hov many of the microcomputers listed in #1 vere purchased from Board funds 
other tharc the central budget for computer literacy and the furniture and 
equipment budget? 

(Circle the appropriate number; if you don't knov the number, check the box.) 



8 or more 



Don*t Know 



3, Hov cany of the microcomputers listed in #1 vere purchased for the school 

out of funds other th*rt Board Funds (e.g. Home and School Association Funds)? 
(Circle the appropriate number; if you don't knov the number, check the box.) 



3 or more 



Don't Knov 



ERLC 



1*. Hov many of the microcomputers listed in #1 vere lent to the school by 
teachers ? 

tCircle the appropriate number; if you don*t knov, the number, check the box.) 



8 or more 



□ 



Don't Knov 



5. Hov many of the microcomputers listed in #1 have been given to the school 
by teachers ? 

(Circle the appropriate number; if you don't knov the number, check the box.) 



8 or more 



□ 



Don't Knov 



(J. Hov many of the microcomputers listed in 01 have been lent to the school 
by parents? 

(Circle the appropriate number; if you don't knov the number, check the box.) 



8 or more 
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□ 



Don't Knov 
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7. How many of the v.icroconputors listed In #1 have been given to the school 
■ by parents? 

(Circle the appropriate number; if you don't know the number, check the box-J 



8 or more 



□ 



Don't Know 



8. Flense list belov all the peripheral equi:tent now at your school on a long-tena 
basis or that ?eu expert to be at your sc\do1 on a long-tena basis this year 
(1932-1933). 

(Circle the appropriate number beside eaeh item. It you do not have the 
equipment, circle 2 r "rfot in Use") 



Cassette recorder 
Disc Drive 
Printer 

Game Paddles or Joystick 
TV monitor 

Audio output (speaker) 

Multi-user system 

(e.g. KUPET, Arbiter) 

Other (please specify) 



In 
Use 



Not 
In Use 

2 
2 
. 2 
2 
2 
2 

2 

2 " 



Don't 
Know 

3 
3 
3 
3 
3 
3 

3 
3 



9* Has any of the equipment listed in #8 been lent to your school by teachers ? 
(Circle the number of the appropriate answer.) 

1) Tfes (please specify) 

2) No 

3) Don't Know 

10. Has any of the equipment listed in #8 been ffiven to your school by teachers? 
(Circle the number of the appropriate ansver.) 

1) Tfes (please specify) w ; 

2) No 

3) Don't Knov 

11. Has any of the equipment listed in *8 been lent to your school by parents? 
(Circle the number of the appropriate answer.) 

1) Tfes (please specify) 

2) No 

3) Don't Know 

12. Has any of the equipment listed in ^8 been given to your school by parents? 

1) Tfes (please specify) 

2) No 

O 3) Don't Know J J 7 
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PART B - USE OF KTCROCOtfPUTHRS 



1* When did your school obtain its first microcomputer? 

(Circle the number in parentheses beside the appropriate ansver.) 



1Q77 


(1) 


1978 


(2) 


1979 


(3) 


I98O 


(M 


1981 


(5) 


1982 


(6) 


Don't Know 


(9) 



2, Do you expect t croconputers to be used in special education at your school 
this year {1982 - 1983)? 

(Circle the number of the appropriate answer. ) 

1) Yes 

2) Wo 

3) Can't Say 

3- Do you expect microcomputers to be used for remedial instruction at your 
school this year (1982 - 1983)? 

1) Tfes 

2) ffo 

3) Can't Say 

Do you expect microcomputers to be used for enrichjr.ent/advance:nent at your 
school this year (1982 - 1983)? 

1) Yes 

2) ITo 

3) Can't Say 

5* Which of the following statements do you expect will best describe students ' 
use of microcomputers at your school this year? 
(Circle the numbers of ALL appropriate answers.) 

1) No students vill use microcomputers. 

2) A fev students vill use microcomputers occasionally * 

3) Mo_st students vill use microcomputers occasionally » 
k) A fev students vill use microcomputers regularly , 

5) Mo s t students vill use microcomputers regularly . 

6) Can l t say* 

7) Other description (please provide): 
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6. Which of the following stctencnts do you axpsct will best describe teachers ' 
use of microcomputers at your school this year (1982 - 1983)? 
(Circle the nutters o: h ALL appropriate answers*) 

1) No teachers will use microcomputers. 

2) A few teachers will use microcomputers occasionally . 

3) ffififc. teachers vill use ir.icrocc.qputers occasionally . 
M A fey teachers will use cicrocomputera regularly . 

5) Most teachers will use 3icrccomputt*rs regularly . * 

6) Can't say. 

7) Other description (plea:e provide)* 



7. Below are listed several methods toy Vhich microcomputers can be made available 
to staff And students. Tor each method* indicate bow many microcomputers you 
expect to toe made available by that nethod at your school during 1982-1983. 
(Put the numbers ir* the appropriate categories- If a microcomputer is used la 
more than one way, include it in all appropriate categories. If you cannot 
estimate, check the box marked "Uncertain".) 

Method Huniber 
Kept in one classroom all or most of the time 

Kept in the library all or most of the time ____ 

Kept in the office all or. most of the time . 

Kept in the resource centre all or most of the time 

Kept in the computer room or computer lab 
all or most of the time 

Kept in a central place and taken to 
classrooms when needed 

Other (please specify) 




Uncertain 



8i. Do you expect that during the 1982-1983 school year regular formal meetings 
of students interested in microcomputers (that is* Computer Club meetings) 
vill be'held at your school? 
(Circle the number of the appropriate answer.) 

1) tea 

2) Ho 

3) Don't Khow 
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9. Do ycu expect that during zhz 1982-1953 school ye*r occasional inforefll 
meetings of students interested in microcomputers vlll be held at your 
school? 

(Circle the number of the appropriate answer,) 

1) Yes 

2) No 

3) Don't Know 



10. During'the 1932-.\933 school year, vill a section of your library be devoted 
to books and periodicals dealing vith computers? 

(Circle the number of the appropriate answer.) 

1) Yes 

2) Ho 

3) No library 
*0 Don't Know 

11. Which of the following statements best expresses your expectations about 
the use of microcomputers during 1982-1933? 

(Circle the number of the appropriate statement*} 

1) The degree of microcomputer use at my-school this year vill 
- be much greater than last year. 

2) The degree of microcomputer use at my school this year will 
be somewhat greater than last year. 

3) The degree of microcomputer use at my school this year vlll 
he about the same as last year . 

U) The degree of microcomputer use at zny school thia year vill 
be somevhat le^s than last year. 

5) The degree of microcomputer use at my school this year vlll 
be much less than last year* 



6) Can't say. 



12. Microcomputers are used in many ways in schools today* Please describe briefly hov 
your school uses microcomputers* We are particularly interested in innovative uses* 



13, There is considerable controversy over the definitions ot x computer literacy and 
computer awareness. Ve would be interested to knov how you define these tvo terms* 

a) Computer literacy: 
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13. Computer awareness: 
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lU. Please list all tiachers that you know are using microcomputers at your school. 
- {You may prefer to attach a copy of the staff list with the appropriate teachers 
checked. ) 



1, 
2. 
3- 
U. 

5- 
6, 
7. 
6. 
9- 
10. 



Teacher Grade 



15- Other commeots about computer use in your school. 
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Appendix C: Three Samples of Writing Done by 
Elementary Pupils With "Story Writer" 
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F*i-IF*ET SHOW MAG X C 



X M 



oiun cd a*^ ± was playing a pi_jp«E* t show 4= o j 
my 4= re*ns -fchte-n thay ca.m^- to 1 if « ± 
d i cd i "t no uih a t t o do "tha.y s *t r "t i d to 
a -ta-ic rn^ tht=-n th^y s t.a.p t th* r 4= ± ng*g r s 
and t c=am*s- thay c:h^£:t nr*-& ± ran 

out "t -thie* back doo r x wie»n t doun th*» 
t r^e* t x sow -a. howse ± uien t xn ± t 
the*n x no t t is t ± was ± n & hon t ± cd hows* 
± t r i d to go o wt the doo r tnt_4 -t, thie* 
go£ ts s top t iYi-s* so ± w^n t up the 
stairs then ± sow a s ± n«s- d racy 1 s cof 4= 1 i 
x w@n t i n the- room ± sow a *=o 4= 4= ± x n 
> <=t racy X came ow t ± ran tr»t_4 1 x coud ± t 
ascap they ate . m@> -F o r d i t-t-e- r 
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RUN 

kr.^ NMtCR 

CLOUD C: I X I ES ^ F^l_ # V I MO MORSES 
BIKINI LFlD I ES RND 

ME ! 

On*s- e ly roor*r»i r<*s.i -s*. li-t-t 1^- ^ir 1 u^-=*js 

mji -e*. 1 i< x n in -the me-s*.doiu whe-n ^he s-=m,m -s*. 
bin 'Mh ± -fce ob-J e<=.-tr- - Sot sh© wen-fc -sc 1 i -fc-fc le 
ci loser -fco svee* tjMp#<&-fc i *fc u^a>^ "fed see u*ha,*t i -te 
uji^js: * Ji 11 lden***~fc be 1 i ve hi^r^ e^'O'S when 

she s*=*.t.u be-=*/—i-fc x t_4 1 wh i hon^e bt_4-fc *,u i -fch 

mj> x r"»^j<^"- * E:d-fc -b h e n beh i i -fc <jl*-s^s hen o Id io*e< 1 

F*hi 1 x r=- ! She n =• j^i ur^> "to him -surid *ai-e*^e him -Sv 
bi <£i h*_4*=3i ! Sudden 1>-' F*hi lir» -fcunned i n-fco -s*. 
-fro-ai ^i^icJ hor^i^^c* ^ws^' - She J umr^ed on the 
hon^es; to k -su*-<d -fche nex-fc -fch i n*si she knew 
^•he uj<s».s HP Ixin^i in -fche in- When ~fc hev* 

lau"»d^d she to-sis -on s o i fc — o -e 3 1 i k«e- ^ c i ~tx in 

-fche louds. She *2io"t o-e 3 *d s-fc -so ted -fco 

look er*ound When sudden 1>^ &. U-t-t le i n 1 
i n ^ bikini J «_j niped ou-t -sc~fc hen and 

-fco Id hen -fcb-&-~fc ,i -f* she didn'-t •sao b L< - f rcr/j 
Mjhene she c^rne -tf*nom -fche Kin 1 ^ u»«ot-4 lol -fcunn 
hen i n-fco ^ bikini l^ud i e "too ! J i 1 1 

s-tr^u si-ai led -s«js=; much -^s she cou Id ., bu-t -fche 
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-5-i j r— c* 2x1 wou icin ** Xe-t: no- She* «.u si— idirie r-i X 

s:-bor:r=a":i in HP* Oi r-i -fc o.HF* K i n«sj . J i 11 cJ i cir« * 

Ucr-nr*»LM iuh^-b c^o so she . j m s "fc boujed do>.ui--- 

i r-t -frGn-t OH^ h ± m s»j^ic4 "then he r-»oolded 
fcc» -=*^cl • M *=- rm t_4 n't lo i_ -i X e ol s*=»rrie-fc ± r-i^ji "fed. or~ie o-P -t hi*^* 
X-stjcJ 1 es ^ ~fcher-» "fc I— • -si X X s-=*.-fc ■ down - Then h e 

sa,id -feci. he r— -fch-=«.-fc she w-&s 90 i *fcc^ 
fc>€»aorrn=* ne o-P -fc hes e X *.cJ ± es -fch-su-fc h<e» s 3am 
i r-i -Pr cz.r-^i^t: o -P het^ - -fc h e r-i he* s -fc .stj— -fc e <ol -fed. *£« i > v *e 
O" ± X X «=< X ± s-fc o -p -th i n^s -fch-=<.-fc she «.m*^i_j Xd 
do. These -«=«j— e -the -fch i r-»-=*s »he h-s«.d -fco 

do. + 1 - FRM HU1 

S.BR I MO MIM F"OOD 
3-PRINT MIS NR I US 
- BR I MO MIM WRTER 



Ther-i sh*5- -fch*ec~fc -t: h e r—* e e r—* 1— i<r* 

-=5^j-=tjr~*ds at.-t -fche *25-st.-fce so ^ she r— -Por-* ± -fc - 

i XX u.i-s*.s m i- j <z* h -P si^-be^r* ~fc h s*T~t -fche •SJ i-4 d s 
lo e s e "they* cou lc4 net i-^i^ir* i r** -fche i r— 
hea^vy Sf-rmour - She se.uj -fch-a*rfc -there uj-&s ^ 

ho X»=- i r-i -fche <z_ X oucjs and "th^ne w*&us -fche 
hor*-*se -fch«&-fc she c.<ajr«e' or-i ! So she r— -=*n -fco A 
■eu-iid hor=-r2»ec4 r~t i "t: ^i^ici i "t: *:-t st/--be*c< -fco -P ly 
-e^m - The r-iex-fc "thin -si she l<r~iew she <ai-scs *-sc"fc 
home fcc« Uc <ac-fc -the r=* l^jce M^her— e -fche hor— se 
-took o-P-p . Ther-t o 1—1 -t o-p "the bush <=_ <s=«m 
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F*h ± Xi^ ! SKi=- u>-=^-: so <a X -=--d -to HP i na.1 ly see 
somecirie Hth.&-t: she Un*s-iAi ! 



He X o c:* L c e d d i -i=-Fer~en-t-. ! 

She =^ked hi i rr ( i -f 2 he knew ^ic.oL4-t Hthe- 
c Xo 1.4 d city -su-id -fche -p X V i n*£3 horse- 
He sr^id Hthi.=^-b he did . Ji XX a^l^-e-d him Hto 
e>c r-r- X^in i *+= -to her— - F=*h i Xr=- "to Xd hei — -tha."t 
he -fourid -the horse S V*e*j^s -=*»*2JO h i cideri 
in *Cwt.4s:h - He ^io"t on i -t -sund i -t u*e*n-b -to -=*. 

•f 1 ly i f~i'=5 ciHby. When he -£*o-t ou-t he s*a«Au 
^us*/" X X «5<j^oi-4nd h 1 r n . Thei — »s* <lm -st^=: l-c i n *=5 

-th,e*.-fc -t=o Id him -ths.-t -the ne«&son he h-ad 
br-o'^ ^h-b h i m -to -th i s= Xi^c* 1 s= bee «j_4se -th-=*.Ht 
-they needed neuj *cu_-ieen -Fon -fc hei — e 

c i -by - ©i_j-t: I *" m no-fc & ^ i rl ! Hou.t I tae 

«cnj_4een i nf* I ^ m no"b -e*. ^5 i i — X ! The kiri'a Hto Xoi 
me -fch.=i.-t he h-e^d loeen uj«c-tc^h 1 n^-i me and he 

U-cnew -th^-t I h.&d ^ir X ^riend^you ! Oh I *~ m 

asL-^ i n*:i *^oi_4 -to m -=« j — i — ^ rne o uue c-e^n o» t-~* 
-to "the oi-ty in -the o X ouc<=: .So I m tu^iHtin^ 
*f oi — -=yn ^irisMjer Ci-F <=_ o i — s e I -~ d Xov^e -too ! 
Good "then cue iu i x X *iso -tomoi — i — o w ! 



lo -the nexHt d^,v -fc he v uieni: -to -the <=_ xoL4d 
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i "ty -=«j-hcJ fcr« *=- 3/n •£* the K ± r-i-=s -s*^*ol C!i-n 
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STORV 



lov* GUS K - 

-^**C I TV PULSE HEUS**/ 
,--*********** *********^ 
M r— s - h-t*=<c:»ic* ^«-r^i-fc ^••s* i— cJ&u^ hm-fc«-r— -fc o Hi^r— 
^r-^r-»c4rn*rp-tl-^i^r^- ^ >ai ± -fctm soiyks* <z.ooV< ± ts-s * Mrs - Hood 

S= »^ i cJ -&#^c4 lmos-fc -25<z»"fc Ki^r— -aur~ioI -fcool^c 

- &t_j-fc £h€* *iio-fc -solm <anc4 * -fctnne*r-i ^^-s- -sjot -fco 
r-« -=ai r- n i «n» -ir- »2* r~ ^she 1 i*P-fc«*c< -fcp*^ <r_o^-!=-r~ -»r-*o* 

ooi-fcs i c4*s- looU i r^i^s -for lr=* -s*r-id sM<e- -^oc^r^d 
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Appendix D: Excerpt From the Report Written by Sandra Browne 
Entitled "Toronto Board of Education LOGO Field Study Report" 
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hechanics of Computer Usage 



As is true of most introductions to computers, insufficient 
attention was paid to the mechanical problems associated with using 
the computer* This was, however, not a major problem as some of the 
children in the classroom had computers at' home on which they wrote 
their own programs* One student played a major role in assisting 
work in this area and another played a minor role* When this 
type of assistance was insufficient and the children could not 
figure out what to do, the consultants who were designing this course 
were asked to come in to provide assistance* 

Initially familiarity with the keyboard and with special 
purpose keys was all that was required* In spite of the fact that 
each child was given material explaining the required keyboard 
usage, none of them read the material they were given* They had to 
be given a demonstration of how to use the keyboard* 

In fact, throughout this experiment the general desire to 
have expert explanation of all mechanical features was absolute. No 
matter how clear the written explanations provided by the manual or 
by the programs run on the computer, they were unsure of what should 
be done until they had been given a live demonstration* 

After the mechanics of the keyboard and the elementary 
instructions required to get the turtle to draw pictures had been 
mastered, a tape unit was introduced to allow the children to save 
and to show the work which they had done* 

Initially this was done by having the two experienced children 
enter the work which was written on the observation sheets and save 
the procedures created in this way on a tape* An attempt was made 
to have the children save the work they did on the computer as they 
did it* This attempt was unsuccessful because of the cumbersome 
mechanics of saving and of recalling material from a tape* 

In January Texas Instruments made a disk drive available for 
use in this field trial C13* This disk drive made it possible to 
accomplish significantly more on the computer as each child could 
save the work which she had done* 

The preliminary phase where easy storage of work was not 
possible was extremely valuable inasmuch as it emphasised the importance 
of accurate observation and recording skills. Continued dependence 
upon such techniques, however, would have limited the complexity of 
the work which could have been done by limiting the child's ability 
to build on material which had been created during previous sessions* 

When the disk was first added to the computer, no explanation 
was given on how to use it because the only mechanical skill required 
to use a disk drive is the ability to put the disk into the drive 
right way up and to close the door, an operation with which one of 
the children was already familiar. 
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6 



The instructions for how to save or to recall material from 
the disk are step by step instructions given on the screen as a set 
of questions. These instructions are simple enough that they could 
easily be used to instruct a machine* Nonetheless, without an 
expert demonstration of how the disk should be used, neither the 
children, the teacher* nor an adult observer could understand how 
to use the disk* 

This apparent inability or absolute refusal to learn from 
written material should constitute a thought provoking reflection 
on the methods which children are encouraged to use to learn new 
skills. methods which children are encouraged to use to learn new 
skills* More practically* it poses a problem in trying to create 
programs for rapid dissemination over a wide area where expert 
assistance i* not always available* 



NOTES 



til The consultants would like to acknowledge the kind assistance 
of Mr Tony Donevsky of Texas Instruments in obtaining a disk 
drive which could be used during this field study* 
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Work Sheet Design 



The format used for the work sheets which were developed was 



based on some of the work done by Dr Floyd Robinson* Dr Robinson has 
written treatises on teaching thinking in a number of curriculum areas 
and, with co-workers, has worked particularly intensively in this area 
in the 0*I*S*E* Niagara Regional Office. 

* 

In the work done by Dr Robinson and his co- workers in all 
areas there is a common theme with regard to the presentation of 
material* The approach is designed to provide familiarity with tools 
of thought as well as with the subject material at hand, and is best 
summarised in the Appendix of "Teaching a Model for Experiments'* C1J* 
The basic steps of scientific investigation defined in this treatise 
are. 



- State the problem as a question 

- Clarify and reword the question 

- flake a plan for answering the revised question 

- Carry out the plan 

- Record the data obtained to show relationships 
~ State relationships observed 

~ Interpret the relationships 

All of the sheets prepared for this field trial were based 



on this set of steps. Initially each of the work sheets given to 
the students was designed to encourage the accomplishment of one or 
store of the above phases of ex per i mental devel opment * 



The concept was that by embedding this methodology in the 



computer sheets, the children would be introduced td an effective 
approach to problem solving which could be used with all types of 
pr obi ems* 



The sheets which were given to the children at first were: 

- A Problem Sheet to state the problem and the session 
objectives and to introduce the major principles and 
references which would be required to complete the work* 

- A Planning Sheet to assist in the clarification and the 
rewording of the question and to allow the children to make 
a plan to be carried out in the computer session* 

— An Observation Sheet to record what happened when the 
plan of action was carried out 

— A Log Sheet to encourage the children to formulate and 

to interpret the relationships observed during the computer 
session* 
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S 



The first unexpected diff icul ty , which was encountered was 
that the children seemed to find so many sheets of paper completely 
bewildering. They could not sort out what they should be doing on 
which sheet, even when the sequence of operations was discussed and 
illustrated with reference to each type of sheet. 

Upon reflection* this should not have been entirely 
surprising as they were given a total of eight pieces of paper some 
of which were stapled together; none of which were numbered* 

Generally it was found that item and page numbering were 
extremely important in helping to keep the material organized! 
subsequently f sheets such as the Observation Sheet were kept for 
distribution when the children were ready to sit down at the 
computer * 

The first Problem Sheet given to the children is shown cn th 
next page* 

It was felt that the references were of particular 
importance because the manuals would provide experience in learning 
to do by reading. The references to their mathematics books were 
supposed to help them relate their computer work to their normal 
Bath work* 

In -fact what happened was that as this first Problem Sheet 
contained no questions so that nothing demonstrable had to be done 
Hith it* it was completely ignored* Subsequently* when basic 
concepts were introduced on the problem sheets, a series of 
questions such as those shown on Problem Sheet 3 were given to 
ensure that the children actually looked at the material* 
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PROBLEM SHEET 1 
Getting to Know You 



PROBLEM - Become familiar with the mechanics of using the 
computer by 

getting LOGO into and out of memory 
learning how to interpret error messages 
learning how to correct "typing mistakes 
learning how to use the computer as a calculator 



HINTS - If you type 



What happens? 



3 + 4 

(press ENTER) 



PRINT 3+4 
PIRNT 3+4 



The computer says* "TELL *E WHAT 
TO DO WITH 7", Discussion of 
this on Manual pages 6, 63-64 

Computer prints "7" 

Computer types, "TELL WE HOW TO PIRNT* 
See manual page 6* 



The math book references are given to help you find examples of 
problems to get the computer to do* 

USEFUL REFERENCES 



TI LOGO 


Manual „ 


pages 


vi 




vii 








6 












1 




4 








63 




64 


Grade 6 


Math Book* 


pages 


IB 




33 








52 




73 








10 




11 


Grade 5 


Math Book, 


pages 


17 




23 








28 




35, 








44 




61 








80 




97 








194 




207 








10 




11 
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to 

NAME Page 1 

PROBLEM SHEET 3 
Drawing with Turtles? 

PROBLEM - Get the Turtle to draw the equilateral shape of a 

triangle 
square 
pentagon 
hexagon 

QUESTIONS 

1* Read the material you have been given from the LOGO manual to find 
out how to get the turtle to draw pictures for you* 

2* What command would you type to get the turtle to move forward 50? 

3* What command would you use to get the turtle to turn? 

4* What does equilateral mean? (You will probably have to look in 
the dictionary). 

S* What does tri— mean? (Dictionary) 

6* How many sides are there in a triangle? 

7* How many angles (vertices) are there in a triangle? 

0* In order for the turtle to make an equilateral shape it has to turn 
through all of the directions* of the compass one complete time. 
This is called a Total Turtle Trip* There are Z60 in a Total 
Turtle Trip* 

9- REPEAT 3 t RIGHT i20 FORWARD 303 will make the turtle* draw a 
triangle* 

10* How many times will the turtle have to turn right? 

11* How many degrees will the turtle turn each time it turns? 

12* What is the total number of degrees he will turn through? 

13* Can you see any relationship between the number of sides and 
the number of turns and the number following REPEAT? 

14* How do you clear the screen so you are ready to draw something 
el se? 



135 



-131- 



II 



The second set of sheets which the children were given 
Here initially entitled Planning Sheets. Later these sheets were 
called Work Sheets, The change in terminology was unwarranted and 
it would have been best to maintain the original name of Planning 
Sheet. 

Where a specific set of activities, such as drawing regular 
polygons, were to be carried out* the left half of these sheets 
Has left blank. The title for this column Has "Type", The right 
half of the sheet gave instructions of what was to happen on the 
computer. The children had to write what they would type on the 
computer on these sheets before they were allowed to use the computer. 

A sample of this type of sheet is given on the next page. 

There were several deliberate points of parallelism between 
the Problem Sheet shown on the previous page and on the Work 
Sheet shown on the following page* 

The LOGO instruction set for drawing an equilateral triangle 
can be copied from the Problem Sheet to the Work Sheet. The instruction 
set for drawing a square are given on the Work Sheet itself* All of 
the instruction sets are given using the REPEAT command. The questions 
on the Problem Sheet are designed to emphasize the repetitive actions 
involved in drawing an equilateral figure. 

This interweaving of material appeared to work extremely 
effectively. Later in writing LOGO procedures* several of the 
children used the REPEAT command effectively with no "formal** 
instruction on REPEAT* This technique for conveying REPEAT has the 
advantage of short circuiting the time required to have children 
type the same thing over and over again until they discover that 
REPEAT can save significant amounts of typing time and effort* 

Before this material was given to the Grade 5/& children 
involved in this field study, three grade seven children worked 
through it. At the time, these children were using computers as 
part of an i ntensi ve i ntroduct ory computer 1 i teracy program off ered 
by the Toronto Board. Their comment was that the questioning and 
the repetition made it ouch easier to learn and to understand what 
they were learning than it was with the sheets they were using with 
their computer literacy course* 

The literacy course material told them what to type when 
they were on the computer, but apparently little explanation of 
what was happening was given. The result, the children said, was 
that it was possible to faultlessly execute all of the material 
covered on three pages and still have no idea what you were doing 
or what you were supposed to be learning. 
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NAME Page 3 

WORK SHEET 3 
Drawing with a Turtle? 

Type To Do 

1* Get the turtle to draw a line 
of length lOO 

2* Take the turtle back to the 
starting position 



3. Turn the turtle to face East 

4* Turn the turtle to face South 

3* Turn the turtle to face West 

6* Draw another line of length 100 

7* Clear the screen 

B* Draw an equilateral triangle 



REPEAT 4 CRT C360/4) FD 301 9. Draw a square 



10* Draw an equilateral pentagon 



11* Draw an equilateral hexagon 
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The Observation Sheet was the next sheet in the series* 
This was used by the children only during computer usage sessions* 
As all of these work sheets were written using a word processor, 
preparation of this sheet was accomplished by double spacing the 
material on the Problem Sheet and switching the order of the 
Columns* 

The exact replication was deliberate* On the Planning 
(Work) Sheet the "To Do" column was to guide them in deciding what 
instructions should be written down* On the Observation Sheet the 
"To Do" column was repeated to emphasize that there was an 
objective in terms of what should be done or seen on the screen* 

One of the most frustrating problems encountered with 
children who are learning to program is trying to get them to 
explain what they are doing* Any such question is usually answered 
with spoken programming commands such *s "RIGHT 50% rather than 
with a statement of the purpose behind the issuance of such 
commands. Not only does this lead to some singularly frustrating 
and unenl ighteni ng conversations, it also traps the child in a 
mental set which often makes it impossible to solve problems which 
are encountered * 

Only when the child can step back and review the activity 
which is being attempted can she look at the programming commands 
which She is using to see if they are appropriate and efficient* 

The emphasis on the purpose of carrying out certain 
commands was designed to try to counteract this tendency* 

The 0T and CA notations shown on the following Observation 
Sheet is one which was created by one of the teams* Generally the 
children found it difficult to record what was happening at the 
computer* 0T for Operator Typed, and CA for Computer Answered 
helped them organize their observations by providing Convenient 
labels* 
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NAME 



Page 4 



OBSERVATION SHEET 3 
Drawing with a Turtle? 



To Do 



OPERATOR TYPED/ 
COMPUTER ANSWERED 



1* Bet the turtle to draw 
a line Of length 100 

ioo 



1. OT 
CA 



2. Take the turtle back to thi 
starting position 



2. OT 
CA 



3* Turn the turtle to face East 3* OT 

CA 



4, Turn the turtle to face South 4, OT 

CA 



S* Turn the turtle to face West S* OT 

CA 

6* Draw another line of length 10O 6* OT 

CA 

7* Clear the screen 7* OT 

CA 



9 
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The final work sheet in the series was the Log Sheet* In 
many ways the concept behind this sheet was of more critical 
importance than that behind any of the other sheets, 

Whenever one learns something by trial and error, the final 
cementing of that knowledge into one's total body of knowledge is 
best accomplished by reviewing what was done so that successful 
experimental actions can be stated as abstract principles* 

If an ice skater does something on the ice which he really 
likes, he may say, "Hey, that was neat. How did I do that?" The 
Log Sheet was designed to try to get the children to *sk "How did I 
do that?" with reference to the work which they did on the 
preceding work sheets. 

The attainment of this objective was difficult* It was 
difficult to develop questions which would point to the general 
principles involved in the lessons. More importantly, however, it 
was too difficult for the children to see any reason for the 
existence of this sheet. There were no obvious right and wrong 
answers, and they seldom even answered the questions. 

After four weeks the log sheets were eliminated and an 
attempt was made to cover this material in classroom discusssions 
at the end of the week. Children are seldom asked to experiment to 
Solve prcblercz and then to review what they have done to see what 
they have done right. The concept behind the Log Sheets may have 
been too alien to them. 

If that was the case, it would be interesting if another 
field trial initially emphasized this review in classroom 
discussions and worked towards the gradual introduction of the Log 
Sheets, 

Another type of work sheet which was initially developed 
and subsequently abandoned was an Extra Problem Sheet* This sheet 
was designed to be used by the children who were able to complete 
the initial material quickly. This sheet was abandoned because 
once the initial material had been completed, the children were not 
given any time to make further use of the computer. 

The important thing about these sheets is not what they 
are- The impdrtant thing is that they were developed to encourage 
'preparatory desk work and to introduce programming and a formal 
problem solving technique* They fulfilled these purposes well* 

As they were developed using a formal methodology, anyone 
who was interested could develop their own set of sheets in any 
subject. Samples of all of the sheets which were used in this 
field trial are given in the Appendix of this report* An expanded 
discussion of how this technique could be used in other subject 
areas is given in the Summary and Recommendations section* 
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Mrs Laski* the classroom teacher, has summarized her 
experience in using this format to present material by saying that 
the preparatory work was absolutely essential to productive work. 
The primary difficulty was that the amount af work required was 
enough that many children had difficulty in accomplishing all af it 
so that they could use the computer* This meant that even though 
technical expertise was not required of her, she had to do a great 
deal of administrative work to ensure that the children had 
adequately prepared for their computer session* 

The children's attitude toward the computer was 
informative, A few children were completely infatuated with the 
experience, and a few were total 1 y i ndi f f erent to negat i ve towards 
it* Most of them enjoyed working on the computer and resented any 
occasional teacher who insisted on lecturing them rather than 
letting them get on with their computer work* The generally 
positive attitude toward the computer was not* however, 
unconditional* At one point the children felt that too much desk 
work was required and they commented that i* they had to do all 
that work to use the computer* they would rather skip the whole 
thing* 



NOTES 

111 0* Storey and F, Robinson* 

"Teaching a Model lor Experimentation**, 

Informal Paper, Northeastern Centre* Ontario Institute for 
Studies in Education* 1974* 
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Appendix E: Parent Letter and Consent Form 
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ICJtfrUl THE BOARD OF EDUCATION FOR THE CITY OF TORONTO 
155 College Street, Toronto M5T 1P6, Canada, 598-4931 



January 3 f 1983 



Dear Parent/Guardian: 

The Toronto Board of Education, in cooperation with the Ministry of 
Education, is conducting a study of the effects of microcomputers in 
elementary education. Research technicians are now visiting schools 
to observe the use of microcomputers and to talk to students and 
teachers about them. 

We would also like to know what parents and guardians think about 
microcomputers in the schools. Over the next few years, important 
decisions about the use of microcomputers will be made, not only by 
the Toronto Board, but also by school boards throughout the province. 
Any help you can give us will enable boards of education throughout 
Ontario to make these decisions more wisely. 

If you would like to help us during January or February, please return 
the enclosed white form, indicating how you would like to be involved 
(the pink copy is for your records). 

Your name will not appear in any report, nor will names be retained in 
our files. If you have any questions, please call John FitzGerald at 
598-4931, ext. 392. 

Thank you for any help you can give us. 
Yours sincerely, 



Jylvia Larter John FitzGerald 

Research Associate Project Officer 
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HICROCOMPUTER STUDY 



PARTICIPATION FORM 



Please check the appropriate box and provide the Information required, 
j | I would like to complete a questionnaire. 



Name 



Address 



□ 



In what language should your questionnaire be written? 

I would like to be interviewed BY TELEPHONE, 
Name 



Telephone 



la what language would you like to be interviewed? 

| | t would like to be Interviewed AT HOME, 

Name ' I 

Telephone 



In what language would you like to be interviewed? 



j | I do not wish to be interviewed or to complete a questionnaire* 
but would like to make a few comments, (If the space below is 
not sufficient, please feel free to continue on another sheet* 
or sheets,) 



ALL INFORMATION YOU PROVIDE WILL BE KEPT STRICTLY CONFIDENTIAL 
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Append i x F: Parent Questionnaire 
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THE BOARD OF EDUCATION FOR THE CITY OF TORONTO 
155 College Street, Toronto M5T 1P6, Canada, 598-4931 



February 1, 1983 



Dear Parent/Guardian: 

Thank you for volunteering to take part in our study of the effects 
of microcomputers in elementary education. Enclosed is a copy of 
the questionnaire you requested. We would appreciate if you could 
complete it as quickly as possible and return it in the envelope 
provided. 

If you have any questions about the content of the questionnaire, 
please call John FitzGerald at 598-4931, ext. 432. 

Again* thank you for your help. 

Yours sincerely t 



Sylvia Larter John FitzGerald 

Research Associate Project Officer 



End. 
dm 
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SUBVEY OF PAREHTS 



Microcomputers arc snail computers corcnonly known as home computers* 
They are being us^d if* alrrost every elementary school in Toronto. 
We would like to know what you and other Toronto parents think 
about the use of such computers in the schools* 

NOTE: In the following questions, the term ^elementary school 1 * 
refers to any school offering any grades below grade 9. 



1, Do you have a microcomputer 

yes Q 
no Q 

(If you answered MO to question 1, 
If you answered TCS to question 1, 

2, About how many hours a week 
microcomputer? . 



at home? 

please continue with question 5, 
please continue with question 2,) 

does your child spend using your 



3. What does your chisel use your microcomputer for? 



4, What do you use your microcomputer for? 



(If you have answered questions 2 through 4, please continue with question 6«) 
5, Are you planning to buy a microcomputer within the next year? 

« □ 

yes Q If you answered 'yes', for 

what purposes will you use it? 



$, Can you program in any computer languages? 

no □ 

yes D Which languages? 
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7, Does your work require you to program in any computer language? 

no □ 

y es □ 

8. Does your work require you to us« a word processor? 

"° □ 

9< How important do you think it is for adults to learn computer 
programming? 

very important Q 

somewhat important Q 

o? little importance Q 

. unimportant Q 

can*t say Q 

10* Is your child now using a microcomputer at school? 

no Q 
yes Q 
cah*t say Q 

<If you answered YES to question 10* please continue with question 12. 
If you answered NO, or CAN'T SAY , please continue with question 11.) 

11« Would you like your child to use a microcomputer at school? 

no D 

can't say Q 

12, Do you have any additional comments about questions 1 to 11? 



BEST COPY AVAILABLE 
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B_» GENERAL QUESTIONS ABOUT THE EDUCATIONAL USE OF MICROCOMPUTERS 

13- What do you think am the most EFFECTIVE ways that microcomputers 
could be used in elementary schools? 



14. 



Is there anything that you think schools SHOULD be doing with 
microcomputers that they are NOT doing now? 



15. 



Is there anything that elementary schools are doing with 
microcomputers thaj: you consider especially valuable? 



16. 



Is there anything the schools are doing with microcomputers 
that you think they should MOT be doing? 



17. 



9 

ERLC 



Do you have any additional comments about questions 13 to 16? 

Ui$i OOF* AVAILABLE 



-145- 



B, GENERAL gUTSTTOK? JVPCIJ? THE EDUCATIONAL USE OF MICROCOMPUTERS 

13, What do you think ara the most EFFECTIVE ways that microcomputers 
could ho used in elementary schools? 



14, Is there anything that you think schools SHOULD be doing with 
microcomputers that they ere NOT doing now? 



15, Is there anything that elementary schools are doing with 
microcomputers that yoa consider especially valuable? 



16, Is there anything the schools are doing with microcomputers 
that you think they should NOT be doing? 



17, Do you have any additional comments about questions 13 to 16? 
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C* THE USS OF MlCROCC'lPUrSRS ™ SCHOOL 

18* How would you rate the use of microcomputers at your child's school? 

very poor ["") 

poor O 

fair □ 

good Q 
very good O 
can't say Q 

19* Is your child learning computer programming in school? 

no Q 
yea Q 
can't say Q 

(If you answered YES to question 19* please continue with question 21* 
If you 9ave another answer* please continue with question 20*) 

20* Wduld you like your child to learn computer programming in school? 

BO □ 

yes □ 
can't say Q 

21* How itrportant do you think it is that children learn computer 
programming in elementary school? 

very important □ 

somewhat important □ 

of little importance Q 

unimportant O 

can't say Q 

22* Is your child acquiring in school a n understanding of the uses 
of computers throughout society? 

no □ 

Y** CI 

don't know Q 

" * ■ 

(if you answered YES to question 22* please continue with question 24* 
If you gave another answer* please continue with question 23*) 

23* Would you like your child to acquire in school an understanding 
of the uses of computers throughout society? 

no □ 

y« □ 

can't say Q 

24* How important do you think it is that children acquire in elementary 
school an understanding of the uses of computers throughout society? 

very important □ 

somewhat important Q " . a , - 

of little importance Q 

unimportant D i 5 A 

'-' can't say 
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25, Do you think that elementary schools should provide a separate 
course in ccrf-utcrs? 

no □ 
yes CI 
can' t say 

If you answered YES, please describe the topics you think 
such a course should cover* 



26* At what ago do you think children should start to use microcomputers 
in school? 



27m Do you foresee any special problems arising in the use of microcomputers 
in the schools? 



20, Do you have any other comments about questions IB to 27? 
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involvement or ?a^z:;ts 

Do you think parents should be actively involved in 
providing your child's school with computer equipments 
materials* or e:;3or~ise? 

noQ 

yes □ 

can't say 

If you answered YES, please elaborate. 



Have you ever talked to school staff about the use of microcomputers 
in the schools? 

no □ 
y.» □ 

If you answered YES, please elaborate. 



Do you have any other comments or suggestions? 



THANK YOU FOR YOUR KELP, 

153 U ^^r 



